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iff IE =3 > h n - ^ & R OM5: T * fctb<D7 F ^ y ^ t 

4 1 l©v^nfrlofc:fE«<D7-V;*?IS£ago 

3] ttsi i 2©v>-rti^io{cga««)7 ; ^x^s : ^ 

SK^fflStifcyT-^W * J r-9 frr-* &V*-r*ifcPffC:7n b^JlsB 
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[0 0 0 1] 

C X ffi * "T & <fc o IZ b fc. % <D X & £ „ 
[0 0 0 2] 

^^^f-^^aitiiT^'J, -5 s -f ;**g£&ttT?4frb*l*CDtCfcl: 
[0 0 0 3] 

rcD-fc^fc-^-f ;*#l?£|gfi£: LXIZ. CDt- h ^ x y S/vte E 
m&,<D ^(D&m TLX iOCD*-hfiJ/^tt, InpBtt)©^ 

il^^X^^ (f^?7^» fci?lCJR|ftUTfc£, 3t^*^7 
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[0 0 0 4] 

*U AM^FMCO^-o.-^--. *i2^y h^-^T-*^/^, CD^MD^if©f-< X 
[0 0 0 5] 

S a. — !f ©4r^ & SRS« - t * W^S8»3Stt £ © £ * - * - 5 s 

A * 2/ A £&&-5 0 Z.(bfc®>, JKT©SiWT?tt. zitie># 

[0 0 0 6] 

Ltd CD-ROM3>/tf^ftCD-ROM*- K^.ac ft 

-ROM:*- x>^>tty MT^<„ 
[0 0 0 7] 

A-tbr^-i/gi/J/XfASft^tittCD-ROM^f), J-h?>f- $/ a 

[0 0 0 8] 

[$8ib##& l <fc e> £ -rasus] 
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£gfiHU CD-ROM^^f)i^ffit^f ^^;i/f-^«ATAP I (AT At 
tachment Packet Interface)^^^^^;^^— ^S&C D £ e>M^ffi 1/ f=. 

Tt^r- z \$% -? t 4 - o fc-x * £ ffi* u *k -5 s 

[0 0 0 9] 

[0 0 10] 
[0011] 

&*—5=-f ^a^^*;^-* $:^*mt-#^^> ^^mstife^--^ 
»#si, 13, i 4©^wett. fa^ft^^-^*^-* £S!#m-r 
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[0 0 12] 

S#£2<B$&fJ|HU fflf*^13B«©T r -r **?f££S«K:J5V*T\ W^CD^G, 

V s * /I/-5 5 - * & as -r * >r :/<z> v ^ *> *p z zj y a?- & -5 s w * * #£tgs % 

[0013] 

>f :tf"ir — # £ir$?# -fl/ir — # 3c V^^^T/t; A TAP I ^©ffi^jf"- # JC^^f 

»3jfcg3, 15(5»it f 'f Z A T A P I ^©ffiAf- 

fc, CD-ROM^f)i*{f}bfef^^;Vf-^{COV>t^, ift. I D 

[0014] 

m^m4(Dmmit, st^i 2^3 ©v^ti** i oKigBis©^ x^fs^ssie 
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MHXtti smm&rj *?n£.j5mz&\,^T, mux-? j 

o 

[0 0 15] 

n*&s<D&m\t* at#m *^&4 (D^-rnfri -Dizmm&Tj *?H&mw 

[0 0 16] 

m^e&mmu. sMtsssa*©^ xpn&mntz&^T. mm?4v- 

(USB) &&3<Z>T?, v^V^5J6;SIBI<Z)««S:#«i^as•r«ifc*«^^C*:« 

o 

[0 0 17] 

m&m.i vftmiz. »#^4 & 6©v>-r*i^i oidaftcD-r-f ^^s^si* 
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[0018] 

m&TM8<Dmmiz. »#^4^e> 7<&^t*i*m -Dicmm^^ xtn^mm 

JESS-?- *©SSt 8:7 >f V^n^x^J: »J=&«*frlci£v* 0 
[0019] 

fr#^9 ©»wi±, »*^4 *^e> 8 ©v^ti^ i -sic Baas©-? y xtH&mw 

iZtS^X. USB'? n-^JC J: oTaSSIStifc tuSS^ > h □ - 9 ic 
ft -T £ «> © ffil «r #• ® £ fi| A fe r i: & # Wl t. ir £ . 

[0 0 2 0] 

S^IOCW, It^ggB*©^ X#S£$S*lC;l3^T* BtffHtm^ 

o 

£ Co # - 5 s -r # t> fc^aa-r & ^ t. tfx & z> . 
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[0 0 2 1] 

fattest *, bmt>^mznz><Dx\ 1 f©atap 

m o - # £ n y b u - ^ £ *M&&£> J &T$iz) z. £ £ 3 D 
[0 0 2 2] 

If^l2©5§^^ «^4 ^e>i 1 (DV^tlfrl otCBH^^^W x?lf£ 
^ttlCJS^T. i(IE=i>hn-5?:f!liIt-Sfi«)©^n^5AI:^btROM 
fata 13 > hn-5/!)^R0M5:7^tXtSfcftO7 K i: 

£#T?£5„ 3>bn-7^?>, 1 6 tf y 3&t>^l^y h 0~ 1 

jgjti-sr Ku^a^-^tftttAstx, ROM#e> 8 try Mj^-^^aiyags 

[0 0 2 3] 
[0 0 2 4] 
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[0 0 2 5] 
[0 0 2 6] 

5 ^ cpu, ^m^v^^v v t^^r^mmm^mmm 

[0 0 2 7] 
[0 0 2 8] 

ci. mm 

[1-1. £#<z>«tfdc] 



1 0 
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JSft-f l/T, fa-t-7>^-»;h2t, V^f*D*>3£:. GP 

Sy>5^4£, •fedpaL U^-f =3> h u-;\s3-- v h 5 «fgrt- y h 6 

[0 0 2 9] 
[0 0 3 0] 

Z.ftt><D?t>. ^-=L-±-TZ/^f=L—y h 2. V>f^a^>3, GPS7>f 
CD-ROMt- V + ^yV* 7tt % ^---r-V ^t^*;!/^-*©?^ 
[0 0 3 1] 

[l-i-i. <r4v-**-ymm 

D-ROMt-hfi>^7tt, U S B (Universal Serial Bus)m^JC J: o T 

o 

[0 0 3 2] 

D-ROMt- h*x>>*?* lit. 7v~f7» V U -AMi:^^ h U-AflS© 
JK-NSfJofeA^ (HUB) Srfll^., iOCD-ROMt-hf z>^7© 



£iifiE4f ^ 11-3035008 
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^&*ATAPIf3-^K:J:oT. WW£5£© 1 -DV&Z 
ATAP I^^ffi^j^-^iC^m^tl. ££IC, 3>hD.-5ICJ:oT, S/ U 
7^St*fe5U S B (Universal Serial Bus)Jg^£gg&§ fife ^ ;feU S B JC 

[0 0 3 3] 
[0 0 3 4] 

[1-1-2. CD-ROM*-hfi>^) 

&fC, CD-ROM^-- 7 <Z>;||#l$&#^£|gf2fC^t- 0 "T&fc 

ifflCD-ROMt- hfx>S?^r 7 tt, ^WC&^gkC D ^ C D - R OM£ 
US B@^^^^^tlT< €>ZIV> KJCLfctfoT, 
Dfr tf^-* CD-ROM^^ttf^^^f-^&I^lBU 

[0 0 3 5] 

ci-i-2-1. -r-*-^ &&*ffl-rfc#>©#fft] 

^ftWJCti, i(DCD-ROM*-hfi>*;if7H >l*MW7 0 1i:, 

7 04 £, RF7>^7 0 5t, A°^>ISIS 7 0 6 il, StAI^T V^S. 
[0 0 3 6] 

3©e>^ *#1ffl«ia$7 0 1 tt, ?OD3>tfa-^^t, USBfr^ 
i£e>*lT<£ATAP I 3Y> K£ft¥f{U 37> KOrt^JC Lfeid'oTt-^ 

iJ-^K5>fA*7 0 3(±, f F7^fAT'fe§ 0 RFT 
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[0 0 3 7] 

ti-i-2-2. ^-*zmm^Tmz>fr&><DMm 

*©CD-ROMt-hf i>^>7it ATAP If3-^7 0 7t 
. D — RAM 7 0 8i:, * 3 # 7 0 9 S-RAM710 

^U) USB3>hn-7711L ROM 7 12t, 7 Kl/X5>yf 7 1 
3t, TvZfT. V U -A3* * # 7 1 4 MJ -Aa*9 # 7 1 5 £ 

[0 0 3 8] 

ATAPIf3-3i*7 0 7tt CDTb^^m^tlfe^-^'f ^ 

aj^-^ic^-r-sgp^ d-ram7 0 8&, r©^ic^e> 

[0 0 3 9] 

ATAP I 5=3-** 7 07£USB=I> 7 11 HT'iZ. -^tl-? 

-#3>a-# 7 0 9H m^vmr^nrnzhZT-* o&^zmm-tzBft 

[0 0 4 0] 

4#fC, 7 s -* # 7 0 9 li, ATAPIfn-^*7 0 7^f,USBn> 

©jtV^C^-ifoitT 1 6 tTy hfr£ 8 bfy MCSSStT 5t£*\ ATAP I^n-^f 
7 0 7lC c fcoT^m$tlfem*7 r ~^?:. A>y7T0DtiWctS-RAM7 

[0 0 4 1 ] 



1 3 



m%£3$^L 1 1-3035008 



#5£ 10—120691 



=? 7 i i ttu -en^m*^-^ &u s BlE&t^^f>a-^ h i tcr-r y * n-J- 

14tt *X hf!l©U S B^r-^;i/^^^-refe*<Dzi^^ #T*&*J, 
b'J-Aa*^* 7 15H T&©^«!ltf>U S B>!r-y;i/£g^-r £fc#>©=i 

[0 0 4 2] 
[1-1-2-3. ROMt7yfOi^) 

ROM7 12(t USB3>hD-7 7 1 UUHt5fcftffl^n^7 
A&*MfilTV^as#-e&y, 7Fl/^79f 7 13li, USBn>hn-^7 
1 lTb^ROM^T^-fe^-TSil^iC. 7 F^AxcD—gP^-*/^*: 
-t -5 £ #> £> ^ y ^ -£ & £ o 
[0 0 4 3] 

ZLZLT, USBa>bD-771 ROM712t, 7Kl/X7»;f 7 1 

3 i:«)B8^&0 3©«^0{c^-r„ usBn>hn-77i KiRO 

M7 1 2lC*fLT 1 6 \Zy hT?7 K J: 5 IC&oT V>T, T Fl/* 

try h ^ffiiJ-r-Sfe^cor KI/XK^MtK- hA0~7i, 7 FU'^© 
±&8t^y h^m^J-r^fe^cOT Kl/^ffi^MsK- hA8~l 5 &m*.X\t* 
*. 3 7Kl/XffiM*-bA8~l 5S, ROM7 1 2A^j|yi§ 

tlT<* 8 l^y h©r-^^^W5fca©f-^AAffl^- hD 0~7 

[0 04 4] 

— ROM7 12&. TKl/^©Tft8lfy h5:A*tSfc«)©7Fl/XA 
^jMjK- h A 0 — 7 7 Fb^©±fi8 \Zy h &AAtSfc«)07 Kl/^A* 
ffl^-hA8~l 5 S!#ffiLfc8t?-/ h tf)^- # £i£ »J £i-£#)©-r- # ffi 
hD 0 — 7 £$f*LT^£ 0 
[0 0 4 5] 

fit, USB3>hn-^7 1 l©7KU^ffi*ffljK-hA0~7»ROM 
7120D7 Kl/*ffi b A 0 — 7 iCTtgNg^StlT^S^, US Bn> h 
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n-771 107K^|f}*ffl3K- hA8~l 5 mr-*A±im#- hD 0~ 
7) ti, j&rf»T?3M£U -*tt7Fl/77*;f 7 1 3 SttS^ROM7 1 2© 
T FU^A^JM^- h A 0 — 7 JCgMBStU TOROM7 1 2©7 ; -#ffi;dffi 
hD0~7lC^||£;JXT^£o 
[0 0 4 6] 

USB3>hD-7711H TKl/^7>yf 7 13 $:fflm-?Z>X h U 

-•^m^zmji-t zfc&cDm^&jim-tt- v s tb *mz.x^x. m^m^r^ 

[0 04 7] 
[1-1-3. "r-$nyA-*(DW}&~\ 

MV%T, ®21C^L^7 ; -^=I>A-^ 7 0 9 ©3 £> JC^ffcftfcfcJfc&H 5 IC 
a*"t\ 3(D®fC5t-r<t -9 {C, f-^3>^-^ 7 0 9 ti, AT A P I A;*lpg^#| 
3P791*:, /U^>3f7x-X3>hn-779 2i:, 7Kl/Xf3-^7 9 
3 DMA7 7 9 4 7F^/UX^^f 7 9 5 h, "r- 

^AXX^fyf 7 9 6 £«ix.T^<g>„ 
[0 0 4 8] 

AT AP I ?\^1fc&£k%l 9 1lt ATA P I ^3-^*7 0 7 ^USBn>h 
U-=y 7 1 1 £:<Z>l3fT? J ?> »JH«JtSA7 Wl/T^-^ODfc? V h<6&, 1 6 \Zy 
6> 8 fcfy MC^ife"*- -5. DM AT Kl/ 7 9 4 ft*, D 

MA^jH©^^tC. #km<Dtt%.H~tZ> S-RAMC7 Kl^X^*^> h79^t 
2>fetb(D3]Vy*T~& y, T Fl/X;UX>f«yf 7 9 5 AtJf-r- * /Ux>f y 
7 9 6ii DMAif£^£t-££££^4aJ^CD££&£\ f-^>;t-^7 0 

[0 0 4 9] 

T Kl^^H-^ 9 3 ft*, DMA&te3fr£3#\ DMAiCi 
oT S -R AM 7 1 0 fC^-* £#£&&©;frS - R AM 7 1 O^k^-^SrSI 
#i&*tCD;fri:v*ofc*l5£&U S B3>FD-77 1 1 fr&StfStot A*>f > # 
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yoL-xny hn-77 92 (c$g-f 3P#-e& y, ;U^>^7i-^n> h u - 

^7 9 2&. ^©JgJgJCbfcj^oT, DM A 7 K l^X # 9 > 3? 7 9 4 , 7Fl/^ 
A**>f 7f 7 9 5, f-^/UX^ 7f 7 9 6 &»f-3-£gP#T&£ 0 
[0 0 5 0] 
[1-1-4. *4 y=L — V H 

;*-f y h l ny^t l^77>r>aA- F 1 3 £ML&tf£#) 

T<^£ (Ell) c □>;^h77>yi/aj!j-Fl3H 7 7^^^^^'; 
feffittflEttT?, it>f>2i»; h 1 JCggtf & V >T y hi 3 S IC^ L&t? r £ T* 

5»;i/aA- Kl 3 fcfc, # □ V=y ¥*m<D 3 > tTa- # U *J 
[0 0 5 1] 

rc^^ai^r^^'b— hrL- y M 5 It D C P (Detachable Control Pane 

i)£%m*fr2>*i<D'V> z.<r>~7 iLjxzfu- h=L-v h l 5 <Dmm$W$. Mz-l£ 

[0 0 5 2] 
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[0 0 5 3] 

;i/ K/n°V n y 8 £ I r D A (^f > ^ =y U y K-x— ^7V $/ a >) & £(Z>7£ 

[0 0 5 4] 

ci-i-5. mom^i 

I(Z)GPS7>ft4)i)^©f^ GP S£te«4 a &&T*>T 
y h l fo<DG P s^.— y MC3t^ti-5= Z.CDG P Sri- y h&i, 
v>#. S#«©**%^J:©ffi«%±ffiGP S«Mj^&©««K:Sr5#tflSC'rs 

[0 0 5 5] 

> K-fey h 6 b £«ofc«S£&H3Ii-*8P#-e&-5. 

[0 0 5 6] 
[1-2. 

tf-frstf- h=ES?a-M 2, :feJt;tf fl.gpn - y h 3 0 „ &Ttfi*7*/ 3 2/ 3- — V 
h40(C&oTV^ 0 3<£>e>*K CPU=ES;a-M UfsK-ht^a-M 
2 it. *4 >=L~ y h 1 0>WfiPlC«tte>*lTV%$ o 
[0 0 5 7] 

Sfc, h 3 0 fctf^S/a >n- y h 4 0 te, * 4 y =L-y b 1 

1 7 ffill^f 5 ! 2 11-3035008 
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<DT(DjjlZ^ 7i>f ha- >y h 1 5 ^SP^L — y h 3 0 (Z)±©^IC^ 

[0 0 5 8] 

^©^^CPU^^a-M 1 ^ifjtf- h=E&3L~-Jll * - -t* * 

*; a-^/i ni, cpui i i £i£4>£ ufci&«wfc3R#&3S&*r 

, ifsK- r-^S? 3.-/1/1 2 tt, ^-^-—r-f ^t^^^lZ^^tl^i&<Dm^t(D 
[0 0 5 9] 

CPU=E^a-;H 1 T^-^CD^&My^C&oTVNStfm. CPUI 1 1 

h^E*; 3.-/1/1 2T^-#©±&jiU;tlc£oTV^©te, #^#g£^-t£7c 
&>(D P C I (Peripheral Component Interconnect) ;UB2 (^2<Z)A>0 ~£$> 

[0 0 6 0] 
(1-2-1. CPU=Ei;i-jl/fflM) 
CPU^E^a-^ 1 1 ®D-^;WUB 1«, CPU 1 1 1 ©j^sSfc 
^©T, £©n — ;& /!//<*. B 1 fCte, D R AM 1 1 2 77>yi/aROMl 1 
3 t, PCl;U*7xh3>hn-7l 1 4^, C PU/ftX h A S I C 1 1 5 iL 
, PCMCIA - ASIC1 1 6;5i^i$llT^5. I©7^DRAM1 1 2tt 
. CPU 1 1 lj^^-^-^W'^S/^T^ACDffilftJ^ifCDft^aaSrff -5 

[0 0 6 1] 

77>yJ/aROM113}t «Ifg& R OMT% IITIt OS 

, BIOS, 77 , y^r-i/3>7°n7*7^iV\ofcjA^IlSt®V7h7x7$: 



1 8 
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&&&bnt~m&<D7uy : 52±$:mfi~?2>Z.£teifT*$>V. Windo 

ws ce (7>f^ny7hi^a®liiSI) & /<->ucl 

[0 0 6 2] 

PCDU*xhn>hn-7i I4(t D-*^;UBii:PCl;\* 
[0 0 6 3] 

CPU*7, hASICl 1 5 %t¥(D I" A S I C J fit, Application Spec 
ific Integrated Circuit <£>l8&-£\ ROM^RAM, C P U H £#IS#J&A 

mmmizMLT. f&mcDm&famzft*>tir~ ic^lsi &*§-r „ ^^jchu 

iCDCPU/lx^. hASICl 1 5ii, D-A/I//UB UPC I/^/fcX hn> 
1 1 4 t©-f>^7x-Xffl©AS I CT?*S. o£»h ZKDCPU/ft 
XhASIC115lt PC I7UB 2 tCPU^a-M 1 

*Jj&»flL3I, A^T-tTh U-S/a >J&if©®aS:ff CPU^XhA 
SIC115lt CPU^S?a-^/ 1 1 £.M£(DAmtl$:C PU 1 1 1 &Cf^b 
otffe»ifA\ PCI;UB2^blf)tlt§fcr-^{:aV^T, CPU111 

izm~?mm<D % if e> s . 

[0 0 6 4] 

fit, CPU*^hASICl 15tl CPU1 1 ltait^ttcDttn- 
[0 0 6 5] 

PCMC I A • AS I C 1 1 6&, =3>;\°? h777^a*- Kl 3# 
, V>£)lJ>.g> P C^J— Fi: IT P CMC I A (Personal Computer Memory Card Int 
ernational Association) (DMfelZ^^\,^T )<^Z>(DiZ%i1& Vfcj 7 x — Xffl 



11-3035008 
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[0 0 6 6] 

Cl-2-2. i?-2tf- h=£¥=L-nslZfrfrt>Z>Wf&l 

^WL*mm,isX^z> 0 ^^x% i© p c 1 7U b 2 {cii^nsMi: lth 

[0 0 6 7] 

U- h^-y M5I1 ^ISM^--^ M 2 7 &fg*.TV*S. 
[0 0 6 8] 

6tCD-R0Mt-hfx>^>7T^S 0 $ ^ fC, ;* -Y - y b 1 
iCliCD-ROMrL- v h 1 4 ZL<Z) C D - R OMli>y f> 1 4 % P C I 

/UB 2 lCg^$*lT^£o r©CD-ROMa-^M4(t 1|SC0DW^CD 
^ C D - R O M £ 7t - t -f * -5 s - * "S> 5 s 2? # ^ -r - * £ & ffi -T tc 8) <D ? U - 
•YT?&£ 0 Itl&CD-ROM^- h^ai^^-V 7 £ C D — ROMl- y h 1 4 
V^^S^CD^^-* £SG#ffii-*%T-££ U CD-RO 

m**^-* fcv^:ggn$©&s 

[0 0 6 9] 

-# £^ ygiy-rsfefticii, t#-hAsici 21, codece^i 2 2 

2 0 ffifl#¥ 1 1-3035008 
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, D S Pi-y hi 23, ;t^77^=E'J124, Wb/PC I K^-f A 1 

2 5, i/ 'J 7^/P C I K7^;t 1 2 6 
[0 0 7 0] 

z.(Do%^- h a s I c l 2 i n h^n-;i/i 2 

f-^©^Iill:t5Wt'$)-5„ CODE CHUl 2 2 © l~C ODE 

Cj tit TCoder/Decoder j y ©^ffc«^fcSflff©«MS*e*> U , Zl 

©CODEC08&1 2 2H #^£n£^#;W£5£<D^-#£y^n 
^i:IitSD / Af II: Lfe >J, T^n^f§#£7^#;W£5£©^ 
- # tcSESI-r -5 A / D * if £ ff 5 SP^T? & -5 . 
[0 0 7 1 ] 

i-^t)t>, iOCODECBKl 2 2tt, »^i«StlS7tnyf f I: 
ft©T>^2 2il, r©CODE CE81 2 2 ®I$ ftfe*"— 5*-r tf-r 1 - 9 

* y ± n sms ^ t u t ffi * -r « #> © * - 5 s ■< •* ffi * # a & «f Jfc b T V \ S „ 

[0 0 7 2] 

DSPrL-^hi23© tdspj lif^^;i/t^>F^nt«yt, o 

Pri" y M 2 3 ^mt£¥*iikfc>-$'*-T<{ytT- ft&il. 
T-Alcag3tSnTV^S£*©^9>^ sKUa.-^, 71^^- -9-^?>k> 
>f a^-f if iiv^ofc^g^WcoW^tcSlftStiS J:e>ic, ^-tV r^-* 

[0 0 7 3] 

Zl777^ ; EUl24ii, CD-ROMlly if © PC 

T^bfat »J ttfT liltl <©$g V* S 1t8XDAy ~? 7 T? & »j , S R AM& 

ifTfflWtStlTV^S. 
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[0 0 74] 

A7WI//PCI K5>fA'l 2 5(1 CD-ROMi->yM4)i)^S 

£*it <s/\°^ wi/7£5£tf>;f-^>f tf^-*^^^*;^-* pc i^;*b 

2©^-#^«^£^#T'&£ 0 is U YTu/ PCI F7^f^'l 2 6 

te, CD-ROM:*- 1 > ^> 7 ^ f,U S B ©f - ^f^T'^ ?>tlT < 5 
U T;i/^©3f— r-f ^•5 s -*^tf-T r ^*^/5 f -* PC I/^B 2iC*fjSU 

[0 0 7 5] 

&as, ?R^»aiii-f m 2 7 &^tf7x>f^^i/ - bm*; m 5 «, -9- 

tK— h A S I C 1 2 HCiaaS/Ur-n/3HilHl»T«jKSti, GP SrL-y M 6 
hASIC121tC, U A RT (Universal Asynchronous Receiver-Tra 
nsitter)3&if®iB#H«B$/UT^/JS#IaB&^?S^*IS^^TV^S. CD-RO 
Ma— 31 M4 H:/^ W^/PCI 1 2 51C, AT A P I (AT Attachme 

nt Packet Interface)* if CD 9 U;Hi'fglH!i& , Trig;^£ *lT V*5. 

5ASI CtfgHtt&tlTV^o 
[0 0 7 6] 

CPU^*;a-M It, U"/K— b^^a-M 2C0CODE CEIS& 1 
2 2. D S b 1 2 3jgtW*V 77^ : E'J 1 2 4 it. "tV% — 

[0 0 7 7] 
[2. tfsjl] 

C2-1. £ft»fc«M8) 
[2-1-1. -T r —#CDA;fr] 

-9-3K- h^S^n-/!/ 1 2©-^*?- hASIC121 {Cift^AiJ^ *lS 
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o 

[0 0 7 8] 

C D — R OMll >y h 1 4^CD-ROMt- b^^yi/^ 7fr*>l$ 
. ^mCDfr%m&mhfz^(DT-$-t J jtT-Z'P. CD-RO 
f>i*ffi Ifef ^' ^ At - 3! C D - R OMf - ^ ^ WI//P 

C I F7^/U 2 5^i/'J7;i//PC I K5>f/U 2 6tC ioTPC l;t^B 2 
©v : -*?£^C^g!;*;ft£-5x.-e, PCI /UB 2 h A S I C 1 2 
1 &Cj££>*l,T<£o 
[0 0 7 9] 

L^^^^-S^-^^^^-^t-^t)^^^-^^-^^- h A S I C 1 2 1 IZ 
[0 0 8 0] 

£*i&"fe#:x U^^r n> h 5 ^m^^L— y b 6 It. 

3*lTV>$0>T*, t^ra'Jf^> bU~)V=L— y b 5^f>«©^.— ^ h 

£>*lT CD-ROMt- hfi>J?^ 7 ^^©^--^^ ^-^-^^ 

t^*;^-* cfc^tc. i/'J7^/UB 3 £*tbT*^f >=l~ y b 1 fcjg 

\^tz.oX, ^'J7;i//PC I K5>f;U 26(Cj;oTPC I/^B 2(D"T-#m 
5$«m£*l£?;lT% PCI /UB 2jgfi"eSie>*lT< s. 
[0 0 8 1] 

#^^e>Aij$nT<^7 i -^©e) t), 7tnyftit -icod 

ECtUI^ 1 2 2 1CA#2*U ^©CODEC0%1 2 2 {C «fc o Tf^*;^® 
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r-zizmm (a/d^) $tifee»A-e. t/jf-hAsici2ii:i$^§ 

[0 0 8 2] 

[2-1-2. CD-ROMt- hf x>^>t-©j!!tl] 

tf-^^cD-ROM^f>i*ffibfef^^;vf-^t i/'jr;wuB 3-r 

[0 0 8 3] 

CD-ROM*- 7lCizy hStlTV^^sgCD^CD- 

ROM©f-^5:fIJMbJ:e)ttl.i:^, ;* y h 1 & % ATAPIfS 

(Z)HV>hW^ h^, USB (i/'J7^UB3) ^ILTCD-ROMt- 

[0 0 8 4] 

rffln7> K/l^r^y Mi. CD-ROM*- 7©77^ h U- 

A3^^^7 i4CSIit^i:, usBn>hn-77ll, •r-#:=t:/A-# 
7 0 9, ATAP I 7=01- if 7 0 7 * #0J#?g|5 7 o 1 lC^£*l.£> 0 3?> 

, K5>f;n 0 2 £ W ji > ^> /Sl<frlfc »J 7 0 4 fefls 

[0 0 8 5] 

liil &4 *>9fr*> J r-# *m&nLZ>r>( -X^S^ffiJC 37> F7\°>ry h 

ytfiM&stistf, #B£3ftfc-5=-r ^wisvy* 
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[0 0 8 6] 
[0 0 8 7] 

z. <d j; e> ic#-t ^ e>^m £ *i fe-x * w?stt, -r # # o 

T^-f-f^f-^^oT^ ATAPIf3-^7 0 7|:<j;oTATAP 

C>lC^#l£*l£ffi;*7^-# A^7 7©M$:^tS-RAM7 1 0 IZWm 

T, USBn>hD-57 1 ltctf 0 i;^, Iffli^^f-^ODlWJffi 
Ltt, r-3f3>;t-^! 7 0 9 tfDMAmm%:fflffi-t2>Z.£-Vlf£>tlZ> 0 
[0 0 8 8] 

fit, USBn>bn-77 1 1 t£, H$*lfcATAPI^0ffi*f-^ 
7>y^h'J-A3^^^ 7 1 4 £ * >f >rL^y h i tcy-f v ? ntxi 

7 &C J: oT5£ tf>^-# £<&fELT£»K -^^Wlc- 

[0 0 8 9] 

Mx.fc£, W^CD^^^^ife^ti-S^-^^ >l--r-*l±, 1 # 7 5 7 
#W6*lTV*T, 17ly-AfiC!)f-^i^2 3 5 2;WM^^ 0 
/I 5 7 b-A = ^j 1 3. 3^-e&*#e>, tf-—?^ tf-T 5 -* Sr«ji'r«tCtt, 
13ms &V^L 14ms ©B#RgfgPI#& e>— SfC 2 3 5 2 / W h £3£f§-r&3£ 

k:**;, cnfttti m s&fcy i 7 b©teja!&*&te3. — 2n usb©i 

;M£j3*£*tt 1ms 1 0 2 4/W V\<o^(Z)^^^e>±lCM^ 

£ 1 m s&fcy 1 7 7/"W h©f-df^t8»^%, 5il©^--f*Y 2f" 

[0 0 9 0] 
[2-1-3. 7-*-#:=l>A-#<Z)#ffl} 
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#ClC. r-*Ziy/i-# 7 0 9 2>\ ATAPIf3-^7 0 7 hUSB3>h 

-r^*>*>, m5lZml,f~ ; r-$nyA-$ 7 0 9 J^TiC^-TJ: 
■)&3i3SOi^ - K£#oTV^> USBn>hn-57 1 1 # 
#^E- K 7F^fn-^7 9 3^ &5£3*iT V^lfrff^- K 
l:;U-f>^7x-7.n> hn-77 9 2icteA, 7t^^>^r 7i-^=r> t-n 

-77 9 2^, DMATK1/^A7>^794, 7Kl/^UX^yf 7 9 5, 
[0 0 9 1] 

i-^t>*>, USBn>hn-77 1 UATAPIf3-f7 0 7il 

(Dmx% s — ram 7 1 0 ^fe^KM©^^-^^^^* 

^3>yt-?7O90tl^f c 3<Z>^-e&. f-^/U^^yf 7 9 6^ 
„ USB3>hn-771 1 00^- # /t^. feATAPI /^^(i^ilBP 7 9 1 
l£U T Fl^X;UX>f *;f 7 9 5 CPUCTKl/^/U^DMArK^ 

*^>* 7 9 4*WJ»t. 
[0 0 9 2] 

#ClC, ®8&, ATAPIf3-^7 0 7^f)f-^DMAT'S-RAM7 
1 0 izmg&tifr&XDT A- & 7 0 Q&tfiMZTji-to dCD^flTTftt, -5 s 
-^/UX^f 9 S-RAM7 1 0 &3S#*£"r £ tc^><D^^'f- ? 

;U?:ATAP I AXfg^gP7 9 1 JCg&fcU T Kl/^A^^-T 7f 7 9 5 ft* 
, S-RAM7 1 0 Sr|j|*flp^ , rsfc«)©^SPT F l^A* £ DM A T 

7 9 4 icggai-rs. 

[0 0 9 3] 

• 09it USB3>bD-7711^ S-RAM7 1 OA^DMAt 

^^^m-r^&tD^-^zi^A-^ 7 0 20)ym*tt-t o z&ytm-eiz. 

f-^;UX>f«yf 7 9 S-RAM7 1 0 ZiWifrm^-t&fc&OM?- 

^/U5:US B=i>hn-v7 1 1 <Dt-Z AXizmmis. T Kl'XAXX-f V 
J-l 9 5&£, S-RAM7 1 0 S^^S^^Sfe*©^^- # A* & DM AT 
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KU*#*>* 7 9 4 JCfgiKrrS. 
[0 0 9 4] 

USBn>hn-^7 l l r.*i£>©i&fl2=E- KfeSJU fAtftv^WS r 
fc-e, T FUXf3-^7 9 3 3^e>SI«StlSATAP I J&&<Dm*I J r- # 
DM At S-RAM7 1 0 ^TfltKiJ, USBtC^J 
[0 0 9 5] 
[2-1-4. 7Kl/X5yf©^ffl] 

USBn>hD-57 1 1H 3©J:e>&»rf££, R OM 7 1 2 {CgB0 
Snfeyn^9A%)g^*ffiLT»3W^ff'r-SrfcT?ll3g't«^ ROM7 1 
2fr£:/n^A£^-#£bTSE<frffi'r£:£kL 7 Fl/x^y^7 1 3 £7£tf> 

[0 0 9 6] 

-T&£>t>. 03 iZjjk-? J:-^JC, USB3>hn-57 1 lCTKl/XffiAMaK 
-hA0~7[j:ROM7 1 2©T Kl/^A*MsK— h A 0 ~ 7 tlT V^ § 

GD"£\ USB3>hD-771 1», ROM7 12}Ci*{tilfeV\f-^©TF 

T Kl/*©T&8 fcfy Mi, 7 KbxffiijM;K- h A 0 — 7 
£>ROM7 1 2<Z>7 FUXA^MjK- hA0~7lc;g£ o 
[0 0 9 7] 

USB3>hn-7711tt, ROM7 1 2^i»a}lfcV>f-^©7 

- rOJKJK-e, USB3>hn-77 1 1^7Fl/X©±fi8lf7h?:7Fl/X 
m^JM>K- FA 8 — 1 5j&*e>ffi27"r«£. 7Fl/^7 7f 7 1 3 li, ®3{C^^ 
T*m-t£olZ. iti^±&8tTy MROM7 1 2 07 Fl^XA^ffljK- F A 8 

— 15 JC^^-5 C 

[0 0 9 8 ] 

USB3>hD-77 1 Hi, ^(D^eiCr 1 2lCj£Dmb 

f 713lt ftltt*USB=l>hD-7 7 1 l©r Kl/^ffi*ffljJ<- hA8 — 
1 5fr£ffl:fc3*LTV>fcJ:&8 Ify h£>&Jf U ROM7 1 2 <DT Fl^Asfrffi 
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/K-f> A 8~1 5lC*fbTffi;frbifystt<5 0 Zl©£:#>. USBn>bn-7711 

*k us bz3> hn-77 1 1 temKDm&ztyvmz-T. TK^xaj^m^- 

hA8~l 5**e>±te8fcry h £ffi;fr-r<£>©S:^#), h£^-#A;frffi 
3tf-hD 0~ 7 JC$J 
[0 0 9 9] 

d©ttJK"T?, ROM7 1 2^f,i^{i}$tlfcf-^H ROM7 12©f-^ 
mjjmtf- hD0~7A*P), USB3>hn-771 1 <£>^-#A;frJ53K- hD 

o~7Ki3aie>ti*. 

[0100] 
[2-1-5. AjJ&MtT-Zaff&ft) 

cd-rom^-- vf-^yv*? 7fr£te, JtJC&'*fc<fc3K:CDj&*e>"7 : --## 
&#ffJ3*U St^ffiStlfe^-^tt^-f >rL — y b 1 ©-y-df- b A S I C 1 2 1 
tCj££,*lT < if/K- h A S I C 1 2 1 #3P7>fr£-?-<£>J:5Kli£oT 

fcJUfcfc "T t/K-hASIC12 1H A-£2MC&£. f©r-^»D 
SPrL-^ M2 3T?«l3ffibfc , 5 7l.CODECIlFK|l 2 2 £ jl b T 7 > ^ 2 2 K 
jHU. fWf-^BCPU^E^a-^l llCi£-g> 0 -fib. W©^-#©&v^ 

1 1 lCj££„ 

[0101] 

— >^S4Xfc^^*jKSI<3DW^ CD-ROM^- v V 1 4^CD- ROMtT- 

h^-^yvv 7-e#^cD^e>SB^m^ti^^ww^ UsS^^y h6*e>se> 

[0 10 2] 

7 T^l/fc GPSi-^M6^^igf)tlt^fciE M£V^ 
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t^V % )\jtt- CD-ROM2--V h 1 4^CD-ROMt- 

7T5\ CD - ROM^^i^ffi^tlfc^-t^-^a > t/X^AfflCD%0©p^ 

^«cCfi:<z>'ff#cDi*r^ t^raijf^> hn-;i/a.- v h 5^£>j££>*iT 

Mtc©«SS## if £ fcl it -5 7 s - # & if & ti -5 o 
[0 10 3] 

[2-1-6. CPUti/n-^t^ttiM 

C PU^E^a.-;!/ 1 1 TW:. SASIC121 ;W£:i£©f r - 

# < £ PC l;U*^ hn>bn-7l 14^, m.^X^tc'f 

^n-^;i/7i^B i ©f-^^iclIbfc^itCPU^T, h a s i c i 

15Ctt 0 :0CPU^bASIC115{i, C PU 1 1 1 lCfS*>oTAffl 
[0 10 4] 

o£*J, C PU*7 h A S I C 1 1 5 It, jg-friiJ£»J 5 

4 ^jtbT-^JK- h=ES?a-^l 2iCjif ^, ^tlJ^^©^*- # 12 C P U 111 
[0 10 5] 

CPU11111 77^ S/aROM 113 lCSB0S3*lTV*S OS^^n 
(7)13- KJCLfetfoT. a^tifc^-^fc&alU i<JD«La©BRK:^5|3&t7-^ 
:mJ7fc£©gB«1g«i: ITSDRAM 1 1 2 %3ffJM-t*. Mill v>f?n/j> 
>3 *^A±r$tiferL-if(Z)^^ill^tiT < CPUlllH ^^M^L 
T^£ifr^fg<z>#^£^;fc^/^*-#^M^&ifi:. ^ttlfco fcrL-if ©^i: 
&Jfc«U — #&Tvv$*^Sg£:i-tftf^ofcfc<z>i:f£j£U -eCD^KJCU 

[0 10 6] 

□>A^h777^i^-Fl 305l*ttH CPU^^a-JHl 
ICifc^T, CPU1 ll*&CDftSCbfc*ioT, C PU*7 h A S I C 1 1 5 
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#PCMC I A • A S I C 1 1 6 ZWMiTZ>ZLt.lZ£^T4ffr>tlZ>o 
[0 10 7] 

-eit, cpui i ncisfi^iffl^it pci;u*xh3>hD- 

^ 1 HtCiotPCI AXB 2 C?)^-^^^iC^SI$tlfee»X.T\ h^E 

ji-s^-* £ bin h=E^^.-;i/ 1 2 ©#as^«-a»jcss-r-si&f^© 

[0 10 8] 

C2-1-7. h=E^3.-^T?©Affii7ft^©«Lai] 

PU^^a-M l*?>M<i:, CD- ROMir-y b 1 4 . CD- ROMt- 
^^aiTV^Wtf) wag £ i: ttgg©*« ic $j »; # x. -5 *B<fr # C P U ^ y =l - 

m ij*e>jg< hAsici2i ttcoDEciai&i 2 2fc*£ym-r 

[0109] 

Ty-72. 2 »7^O^fe#L#StftfWfcV*<0*T?, CODECI^122(i 

w>^2 2(cm*-r^ 0 

[0 110] 

MxJ£3--1f fC^t^S*^"?-*^ CPU^^a-Ml^fCjlfi© 
«»^&"9-sK- hASIC121 KLj&^tlT < 3 IJ-tf- bASIC121tt 
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[0 111] 
[0112] 

C2-2. mftummamm) 

[0113] 

n.-^^m^-^wvr^L^it. •z&T-ztfy-tf- hAsici2i 

CPU^^a-jH 1 tC<f£izt£;ft, CPU1 1 1 ^frfc&^i^^- # h 
ASIC1 2 1tCS»J, ^jc-TX^b- h=L~y h 1 5 ©^jSSPtt, Z.O^Tfr'r 

[0 114] 

pci A;**;* hzi> hn-7i:CPUta hASiciis &1tcpu l l 

lJC^&tU CPUlllii ZWrP#J\/&7%(D3t-^J*7 1 -*lzm'5i<^T 
[0 115] 
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&ffiT-«t* A^ICtSitti-eiS. M3J1 

:x-1f# i:«3S■rtl^iH1S*«■Wy#t>oT^^c<Z)^^<03^ 

[0 116] 

[2-3. 9 W<«-60 

MJfcSI&jBtf, CPU1 1 l^tl^ltSt, tJi«-hASIC12 1HC 
PU 1 1 1 A^0^iClfe^otfa-t- 215: FMOgtettJttUCflJU^j*. 
. yy?2 2 JCSiy ffi-T^-#© V-X£^:x-^-2 1 j^&CD^jif©-? 

-*K:SJy#;tS. £©»•£, fa-t-2 1tt, f&im38MbfcJ93ft»&£tel/ 

[0 117] 

Z.©* 3 IC 9 5?* 3^-^-2 1^^33ie>nT<-5S#W«tt 
T-^-n^##&©T% i07tnyffttCODECE»l 2 2 KA^Stl, ^ 
S^W^©;*--^ *5 s -*fc^fft3*ifc3;*.7?-9-3K-- hASIC121 lci£ 
e>*lS. -9-Jif- bASIC12 1H CODE CE5& 1 2 2 fr&SttEtofc*-- 
f-ftf-^5:DSPazyhl23tCtb, DSP^->yM 2 3it ^ftS/ 
x -r ^ © Jb T* fig ^ S *i T v > s / t 9 > x ^ U a - A £ v n o fc. gg £ # 3 ic b f=. & o 
TIffl*-f^ tf-^^MU -9-aK- hASICl 2 1 {C^y^-Tc 
[0 118] 

fit, f^-hASICl 2111 3©<fc e»lC3goT#fc7|--^^ Z 
£CODECEJi&l 2 2 lC?|tfj@S y II, CODECH^l 2 2 &^©t^# ;i/ 
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[0119] 
[2-4. 

WSfcCD&W^fcv^gra:, C D - ROMa-»; h 1 4 
D-ROMt- h^oO^-Y 7 lCW££V^^CD£-fe y h U r^-^j £ 

& £ i: W if T? n& £ V tc y , & <£> ffi'Mfl/S £ v * o fc *B a* & -*-*ui «fc v ^ 

h 1 4 rt©t^CD^S4t§ -F/jf-hA 
S I C 1 2 1 ^f)©i^(:ioTCD-ROMi-7 h 1 4 #f£S&U CD-R 

h 1 4 frt>Vfr7 £ i?#n/j&&<D*~7 : 'r ^-^-^*^^tir< 

[0 12 0] 

AXB 2©^-^^{C^g|bT^/K- h A S I C 1 2 1 lCj£U, N A S 

I C 1 2 1 ft, P C I /U B 2 ^f)t-f>f tf-^ ZLOit-? 
4 Ik — JLD S Pai>y h 1 2 3 lC^bT#t.3l£i4\ £ *l * 

*7 : -9 : &UZfD S M2 3fr£>$;Wmz>t.^ WMtS tlfc^-'fj 

-^$r^^^;i/Am*3j<- hfr^coDEcms&i 2 2&c^u 7:*-n y#-s§-<z) 

[0121] 

W^CD£#£f£CD#CD-ROM;tf-- 7CDi:i, U SBf^: 

t>^^'J7^/UB3;!)^{j:, ATAP IfS©t-f>ftf-^^ 2/ 'J 7/1/ 

fg#i: Lxm.^tix< i/'J7;i//PC i K^>r/ti 2 e^r©-?-** 

PCI/UB 2tf)^-#7£j£lC^i-£2)\ **l«»©*&3ffifctCD-ROM:irL 
[0 12 2] 

CD-ROM^y h 1 4^>CD-ROMt- x>i^t 7i, CO 
DECEIg&l 2 2^D SP2-y M 23 i: &*B*flft&Ci:b^.£> ifr#tt:gV^ 

□ Z.(Dt=.tb. t/K-hASIC12Ut CD-ROMi-*;M4XttCD- 
ROMt- i;&T^oT££^#/l/^(D;f--7-V TT^*- 
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*&rtv7T* 1 EV 1 2 4tCfcittU — #*V>9S#fr fflUTttDS 

£ ofift fx t> ti & <k e> tc-r * c 

[0 12 3] 

(2-5. CD-ROMh*--M^^-S/s>©5pJM) 

CD-ROM;*- h^^^iz-V 7^CD- ROM^L" y h 1 4 tC. i3-±\±>f- 

D-ROMSty h Ufc 5 3t7-^t^F-2/a >^X5Sk©«tB&jBIH-5 

^iill/TCPU^ya-A/ 1 i/aROM 113 &CfE^LT££, 

CPUl l l \zz.<D£r)t£-7u V^Ws-mfi £-&S;i£fcJ:oTli3a-r&3i:# 

[0 12 4] 

£©J:5fc3& — rJ-fcf-!?*— S/a CD- ROMlciSftStifciSEI© 

^-#^:&^r£m>3v>3&1i#&££S^ffi^e> CD-RO 
M^"- 7^CD- ROMZL- ^ h 1 4 j&* e>M^ffi £ ftfcf*S? * Jl/'r 

WV/PC I K5>f/U 2 5, PC i/tx/ftx hn> l l 4 

, CPU^^hASICl 1 5I1TCPU1 1 li:^tiS 0 CPUl 1 1 tt 

1 5 ©^cgpiC^^-f hvy y-f *-^&DRAMl 1 2_ttCf^^ 

[0 12 5] 

P S7>rt4T-GPSfl^&0«I^^f H6©GPS^-7 M 6^ 

^©s^i^^^&^&ftiru rof-^^cpui i nzm.^>tix< 

3 0 cpui li it. zftb0B& J P&&te}£<D? £ -*frP>* 3©*- 

* ~ 7 s * 2/ ^ A S: « ««3S^E if i S: o T V ^ S © *^ % ^ H± -T * 

^©£§H, rL-if^A^L^<T%m#§%^i: LT3S^&«feL/ 
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[0 12 6] 

DRAM1 1 2) , XI4779^aROMl 1 3 iCfE'DI LT J3 *>&V\, 
[0 12 7] 

^ logtf<Dfi^ l-^5 , c©^i^$:^-■9 ^ ^B^v^^^^ r 0 £~j fcfr r% ^ 
[0 12 8] 

£ £IC. ;i<D<fce>fc*i0g|*|teT>:/2 2 SrilLT^j&W^ffijFj-rSifcTfri 

[0129] 
[2-6. «S£©5ftJM] 

[0 13 0] 

B 3 ti/'J7;i//PC I K5>fAl 2 6 «3S#£fe Ufc £ i: 

s^s?*/!/-?-* fc, ^Tt^SfS^^^t-^^^;!/^-^*^*?- h as 
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[Name of Document] Specification 
[Title of the Invention] 

DISK PLAYBACK APPARATUS AND METHOD, AND CAR AUDIO SYSTEM 
[ Claims ] 

[Claim 1] A disk playback apparatus comprising: 

means for reading audio data and digital data from 
recording mediums ; and 

a decoder for converting both the read audio data and 
digital data into output data of the same protocol form. 

[Claim 2] A disk playback apparatus according to Claim 1, 
wherein said audio data is read from a musical CD, and said 
digital data is read from a CD-ROM. 

[Claim 3] A disk playback apparatus according to Claim 1 
or 2, wherein said decoder converts both said audio data and 
said digital data into output data in the AT API form. 

[Claim 4] A disk playback apparatus according to any one 
of Claims 1 to 3, further comprising a controller for 
outputting both the output data converted from said audio 
data and the output data converted from said digital data in 
the same interface form. 

[Claim 5] A disk playback apparatus according to any one 
of Claims 1 to 4 , further comprising a controller for 
outputting both the output data converted from said audio 
data and the output data converted from said digital data 
through the same daisy chain line. 
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[Claim 6] A disk playback apparatus according to Claim 18, 
wherein said daisy chain line comprises a universal serial 
bus . 

[Claim 7] A disk playback apparatus according to any one 
of Claims 4 to 6, wherein said controller sends the output 
data converted from said audio data by isochronous transfer. 

[Claim 8] A disk playback apparatus according to any one 
of Claims 4 to 7 , wherein said controller sends the output 
data converted from said digital data by bulk transfer. 

[Claim 9] A disk playback apparatus according to any one 
of Claims 4 to 8, further comprising control means for 
transferring the output data converted by said decoder to 
said controller. 

[Claim 10] A disk playback apparatus according to Claim 9, 
wherein said control means controls direct memory access. 

[Claim 11] A disk playback apparatus according to Claim 9 
or 10, wherein said control means converts the number of 
bits that is a unit of the output data transferred from said 
decoder to said controller. 

[Claim 12] A disk playback apparatus according to any one 
of Claims 4 to 11, further comprising a ROM storing a 
program to control said controller, and 

an address latch for accessing said ROM from said 
controller. 

[Claim 13] An car audio system including the disk playback 
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apparatus according to any one of Claims 1 to 12. 

[Claim 14] A disk playback method comprising the steps of: 
reading audio data and digital data from recording 
mediums , and 

converting both the read audio data and digital data 
into output data of the same protocol form. 

[Claim 15] A disk playback method according to Claim 14, 
wherein said converting step converts both said audio data 
and said digital data into output data in the AT API form. 

[Claim 16] A disk playback method according to Claim 14 or 
15, further comprising a step of outputting both the output 
data converted from said audio data and the output data 
converted from said digital data in the same interface form. 

[Claim 17] A disk playback method according to Claim 16, 
further comprising a step of transferring the output data 
converted by said converting step to said outputting step 
with at least one of direct memory access and parallel bit- 
number conversion. 

[Detailed description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to an improvement in a 
technique for playing back a disk and, more particularly, to 
an art which makes it possible to output audio data read 
from a disk, in the same form as other data which are 
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digital data. 
[0002] 

[Description of the Related Art] 

Hitherto, disk playback apparatuses are used in a sound 
systems such as a car audio systems. Such disk playback 
apparatuses are intended to read audio data and digital data 
from recording media such as CDs. CDs played back by disk 
playback apparatuses are broadly sorted into two types : 
namely, music CDs containing audio data and CD-ROMs which 
store digital data. The term "audio data" is used here to 
mean data representing sound information such as music, 
regardless of whether the data form is analog or digital. In 
contrast, the term "digital data" is used to mean data that 
are inherently digital, such as character codes, image data 
and so forth. The term "playback" is used to mean both 
reproduction of audio data from music CDs and reading of 
digital data from CD-ROMs. 
[0003] 

Disk playback apparatuses of the type referred to as 
"CD auto -changer" are becoming popular. The CD auto -changer 
has a detachable disk magazine accommodating a plurality of 
disks, and a disk playback unit provided with an optical 
pickup. The CD auto-changer sets a designated disk in the 
playback unit and reads the data from the disk. 

[0004] 
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This type of disk playback apparatus is often used in 
car audio systems. The car audio system, which also is 
referred to as a "car stereo" is a system that releases, by 
means of an amplifier, a speaker and so forth, sounds which 
are derived from sound sources such as an AM or FM tuner, 
cassette tape deck, a disk playback apparatus or auto- 
changer for CDs and MDs, and so forth. 
[0005] 

Current progress in semiconductor technology has made 
it possible to combine a car audio system with various 
electronic apparatuses or systems such as a car navigation 
system, automotive cellular phone, voice recognition system 
that enables recognition of the user's instructions, and so 
forth. The term "car audio system", therefore, will be used 
to include also a consolidated system incorporating various 
automotive electronic apparatuses or systems. 

[0006] 

A description will now be given of a case where a disk 
playback apparatus is incorporated in a car audio system 
which has a function of a car navigation system. It is 
assumed that a CD -ROM- compatible CD-ROm auto-changer is 
used as the disk playback apparatus. The CD-ROM auto- 
changer is capable of performing both reproduction of audio 
data from music CDs and reading of digital data from CD-ROMs. 
In this case, for example, a plurality of music CDs and a 



- 6 - 



CD-ROM storing digital data for a car navigation system are 
set in the CD-ROM auto-changer. 
[0007] 

The user when wishing to listen to music operates the 
car audio system so that audio data is reproduced from a 
music CD. When the user wishes to use the car navigation 
system, the user operates the car audio system so that 
digital data such as car navigation programs and map data 
are read from the CD-ROM. Guiding information such as a map, 
character and synthesized voice is produced based on the 
digital data, so as to guide the user. 
[0008] 

[Problems to be Solved by the Invention] 

In known disk playback apparatuses, digital data and 
audio data are output in entirely different data forms. 
More specifically, digital data read from CD-ROMs is output 
in a form that conforms with AT API (At Attachment Packet 
Interface) standard. In contrast, audio data read from a 
music CD is output through a digital output circuit that 
uses an optical fiber or, output through an analog signal 
line after a D/A conversion from digital into analog data. 
[0009] 

As stated above, known disk playback apparatuses are 
designed to output digital data and audio data independently 
in entirely different forms. Consequently, separate means 
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have to be employed for transmitting and processing these 
two types of data, with the result that the structure and 
operation of the disk playback apparatus, as well as the 
structure and operation of the car audio system 
incorporating such disk playback apparatus, are complicated. 
[0010] 

The present invention has been achieved with a view to 
overcome the above-described problem of the known art. 
Accordingly, an object of the present invention is to make 
it possible to output audio data read from a disk, in the 
same form as that of digital data other than the audio data. 

[0011] 

To achieve the above -described object, in accordance 
with Claim 1, there is provided a disk playback apparatus 
comprising: means for reading audio data and digital data 
from recording mediums; and a decoder for converting both 
the read audio data and digital data into output data of the 
same protocol form. 

In accordance with Claim 13, there is provided a car 
audio system including the disk playback apparatus according 
to any one of Claims 1 to 12. 

Claim 14 defines the invention of Claim 1 from the 
viewpoint of a method. In accordance with Claim 14, there 
is provided a disk playback method comprising the steps of: 
reading audio data and digital data from recording mediums. 
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and converting both the read audio data and digital data 
into output data of the same protocol form. 

In the invention of each of Claims 1, 13 and 14, data 
read from a recording medium, regardless of whether the data 
is audio data or digital data, is converted into data of the 
same protocol form. Therefore, processing of audio data and 
digital data can be wholly or partly implemented by using 
common procedure and structure. 

[0012] 

In accordance with Claim 2, there is provided a disk 
playback apparatus according to Claim 1, wherein said audio 
data is read from a musical CD, and said digital data is 
read from a CD-ROM. 

According to Claim 2, therefore, it is possible to 
obtain a so-called compatible disk playback apparatus which 
reads audio data from a music CD and digital data from a CD- 
ROM and, hence, can be used both for reproducing music and 
for processing of digital information such as of car 
navigation . 

[0013] 

In accordance with Claim 3, there is provided a disk 
playback apparatus according to Claim 1 or 2 , wherein said 
decoder converts both said audio data and said digital data 
into output data in the AT API form. 

Claim 15 defines the invention of Claim 3 from the 
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viewpoint of a method. Thus, according to Claim 15, there 
is provided a disk playback method according to Claim 14, 
wherein said converting step converts both said audio data 
and said digital data into output data in the AT API form. 

In the invention of each of Claims 3 and 15, the disk 
playback apparatus outputs data in the ATAPI form. 
Therefore, both audio data read from a music CD and digital 
data read from a CD-ROM can easily be processed by using a 
common IDE interface, through a communication relying on 
command packets as in the case of SCSI . 

[0014] 

In accordance with Claim 4 , there is provided a disk 
playback apparatus according to any one of Claims 1 to 3, 
further comprising a controller for outputting both the 
output data converted from said audio data and the output 
data converted from said digital data in the same interface 
form. 

Claim 16 defines the invention of Claim 4 from the 
viewpoint of a method. Thus, according to Claim 16, there 
is provided a disk playback method according to Claim 14 or 
15, further comprising a step of outputting both the output 
data converted from said audio data and the output data 
converted from said digital data in the same interface form. 

In the invention of each of Claims 4 and 16, both the 
output data converted from said audio data and the output 
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data converted from said digital data are output in the same 
interface standard. These two types of the output data are 
therefore transmitted by a common cable. 
[0015] 

According to Claim 5, there is provided a disk playback 
apparatus according to any one of Claims 1 to 4 , further 
comprising a controller for output ting both the output data 
converted from said audio data and the output data converted 
from said digital data through the same daisy chain line. 

In accordance with Claim 5, a car audio system is 
obtained having a neat wiring arrangement by virtue of the 
fact that a plurality of devices including the disk playback 
apparatus are connected in a daisy-chain fashion in a manner 
like potato vine. 

[0016] 

According to Claim 6, there is provided a disk playback 
apparatus according to Claim 5, wherein said daisy chain 
line comprises a universal serial bus . 

Claim 6 makes it easy to connect many devices of a 
variety of types , by virtue of the use of a universal serial 
BUS (USB) as the daisy chain circuit. 

[0017] 

According to Claim 7, there is provided a disk playback 
apparatus according to any one of Claims 4 to 6 , wherein 
said controller sends the output data converted from said 
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audio data by isochronous transfer. 

In accordance with Claim 7, the transfer capacity of 
daisy- chain line is not affected by the rate of use of the 
BUS, unlike the case of a bulk transfer. Thus, 
predetermined transfer capacity and transfer timing are 
constantly ensured, so that a plurality of devices can 
concurrently transfer consecutive data. 

[0018] 

According to Claim 8, there is provided a disk playback 
apparatus according to any one of Claims 4 to 7 , wherein 
said controller sends the output data converted from said 
digital data by bulk transfer. 

In accordance with Claim 8, digital data of the type 
which has no restriction in regard to transfer time and 
transferred data size is sent by bulk transfer. Bulk 
transfer includes resending of data or correction of data in 
the event that the transferred data contains error and, 
therefore, offers much higher quality of transferred data 
than isochronous transfer. 

[0019] 

In accordance with Claim 9 , there is provided a disk 
playback apparatus according to any one of Claims 4 to 8, 
further comprising control means for transferring the output 
data converted by said decoder to said controller. 

Claim 17 defines the invention of Claim 9 from the 
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viewpoint of a method, and provides a disk playback method 
according to Claim 16, further comprising a step of 
transferring the output data converted by said converting 
step to said outputting step by means of at least one of 
direct memory access and parallel bit-number conversion. 

In the invention of each of Claims 9 and 17, the 
control means performs, for example, control of the bit 
width of the data to be transferred and control of DMA 
transfer, so that the degree of freedom of combination 
between the decoder and the controller, whereby smooth 
exchange of data can be ensured. 

[0020] 

According to Claim 10, there is provided a disk 
playback apparatus according to Claim 9, wherein said 
control means controls direct memory access. 

In accordance with Claim 10, data read from a disk can 
be transferred at a large transfer rate by means of the DMA 
(Direct Memory Access), so that audio data can easily be 
processed even when the data has a large size and high 
quality as in the case of data reproduced from a music CD. 

[0021] 

According to Claim 11, there is provided a disk 
playback apparatus according to Claim 9 or 10, wherein said 
control means converts the number of bits that is a unit of 
the output data transferred from said decoder to said 
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controller. 

The invention of Claim 11 converts the number of bits 
that is a unit of the output data transferred from said 
decoder to said controller. It is therefore possible to use, 
in combination, a decoder and a controller that process data 
on units having different numbers of bits, e.g., an AT API 
decoder for processing data on 16 -bit basis and an USB 
controller designed to process data on 8 -bit basis. 

[0022] 

According to Claim 12, there is provided a disk 
playback apparatus according to any one of Claims 4 to 11, 
further comprising a ROM storing a program to control said 
controller, and an address latch for accessing said ROM from 
said controller. 

In the invention of Claim 12, the address latch serves 
to enable part of the address BUS for allowing the access of 
the controller to the ROM to be used also as a data BUS. 
For instance, it is assumed here that data of an address 
designated by 16 bits, i.e., from 0 to 15, is output from 
the controller, while the ROM sends back 8 -bit data. In such 
a case, bits 8 to 15 of the address BUS is held by the latch, 
so that the 8 -bit data read from the ROM can be received by 
the same port of the controller. 

[0023] 

[Description of Embodiments of the Invention] 
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An embodiment of the present invention (referred to 
simply as an "embodiment") will now be described with 
reference to the drawings- The embodiment is a car audio 
system which incorporates various devices such as a CD 
player, and is equipped with a CD-ROM auto -changer which 
outputs both audio data and digital data in the same 
protocol form. 
[0024] 

The embodiment incorporates a computer loaded with a 
general -purpose OS such as that used on ordinary hand-held 
personal computers. The car audio system operates under the 
control of this computer. The following description 
proceeds while making reference to the accompanying drawings. 
Throughout the drawings, the same reference numerals are 
used to denote the same or corresponding parts or components, 
and detailed description will not be repeated for such parts 
or components. 
[0025] 

In the present invention, functions for processing data 
such as audio data can be implemented by the computer which 
operates under the control of software. The software to be 
used for controlling the computer can be formed by combining 
various kinds of commands which are described in this 
specification. It is also to be understood that the parts 
of the invention common to related arts described before may 
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be implemented by the techniques described before in 
relation to the related art. The term "software" includes 
not only the program codes but also data to be relied upon 
when the program codes are executed. 
[0026] 

The software thus formed achieves the advantage offered 
by the present invention, by making effective use of not 
only various kinds of audio devices incorporated in the car 
audio system but also of physical processing devices such as 
a CPU and various kinds of chip sets. The hardware and the 
software implementing the present invention can have a wide 
variety. For instance, a certain function may be 
implemented either by a physical electronic circuit such as 
an LSI or by software, depending on factors such as the 
overall circuit configuration and processing performance of 
the CPU. A variety of types of software can be used, such 
as compiler, assembler, microprogram, and so forth. 
[0027] 

Thus , the present invention can be implemented in 
various forms by using a computer. The following 
description of the embodiment, therefore, proceeds by making 
reference to the drawings showing imaginary circuit blocks 
that implement functions employed in the invention. 

[0028] 
[ 1 . Configuration ] 
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[1-1. Overall configuration] 

Fig. 1 is a block diagram showing the overall 
configuration of the embodiment. This embodiment is a car 
audio system which incorporates a disk playback apparatus of 
the present invention. As will be seen from this Figure, 
the car audio system includes, in addition to a main unit 1, 
various component devices including a tuner amplifier unit 2, 
a microphone 3, a GPS antenna 4, a security control unit 5, 
a telephone unit 6, a CD-ROM auto-changer 7 (this is a disk 
playback apparatus in accordance with the present invention), 
and an auxiliary battery 9 serving as a backup power. 

[0029] 

The main unit 1 incorporates a controlling computer 
that performs overall control of the whole system, thus 
serving as a control unit. The tuner amplifier unit 2 
includes an AM/FM antenna 2a and, although not shown, a 
radio tuner and an amplifier for activating a speaker. The 
microphone 3 is used to input user's voice for the purpose 
of voice recognition which is implemented by a program in 
the computer . 

[0030] 

The tuner amplifier unit 2, microphone 3, GPS antenna 4, 
security control unit 5, telephone unit (automotive mobile 
phone) 6, and the CD-ROM auto-changer 7 serve as devices 
that provide at least one of audio data and digital data. 
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[0031] 

[1-1-1 Daisy- chain connection] 

The security control unit 5, the telephone unit 6 and 
the CD-ROM auto- changer 7 are connected to the main unit 1 
through the cable B3 which is a USB (Universal Serial Bus). 
The USB is a serial BUS which interconnects a plurality of 
devices or units in a daisy-chain fashion. 

[0032] 

In this embodiment, each of the devices or units that 
are connected through the USB is adapted to transmit and 
receive data to and from other device in a protocol form 
that conforms with the USB. For example, the arrangement is 
as follows. The CD-ROM auto-changer 7 has upstream and 
downstream hubs. In the CD-ROM auto-changer 7, audio data 
or digital data is read from a music CD or a CD-ROM and is 
transformed into an AT API form which is a type of parallel 
form, by means of an AT API decoder. The data thus read is 
then converted by a controller into a serial form that 
conforms with the USB protocol form and is delivered to the 
USB. 

[0033] 

Thus, the security unit 5, telephone unit 6 and the CD- 
ROM auto-changer 7 are serially connected. This makes it 
easy to locate these units 5, 6 and 7 at positions remote 
from the main unit 1 as required. Although in FIG. 1 the 
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security unit 5, telephone unit 6 and the auto-changer 7 are 
connected serially in the mentioned order, this is only 
illustrative and the order of connection may be changed as 
required. Likewise, it is not essential that all these 
three units 5, 6 and 7 are connected: namely, only desired 
component units may be included in the serial connection. 
[0034] 

[1-1-2. CD-ROM Auto-changer] 

FIG. 2 shows a detailed configuration of a CD-ROM auto- 
changer 7. The CD-ROM auto-changer 7 is an apparatus for 
automatically switching a plurality of musical CDs or CD- 
ROMs from one to another, reading audio data from the 
musical CD and digital data from the CD-ROM, in accordance 
with a command transmitted from a USB line, and outputting 
the read data to the USB line. 
[0035] 

[l_l_2-l. Configuration for Reading Data] 

Specifically, the CD-ROM auto -changer 7 comprises a 
mechanism control unit 701, a motor driver 702, a servo 
driver 703, a changer/reading device 704, an RF amplifier 
705, and a pattern conversion unit 706. 

[0036] 

The mechanism control unit 701 interprets an AT API 
command transmitted from a USB, by using a microcomputer, 
and controls motors and other components in accordance with 
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the contents of the command. The motor driver 702 drives 
motors for conveying and rotating disks* The servo driver 
703 controls a servo mechanism. The RF amplifier 705 is a 
circuit for amplifying a signal sent from an optical pickup. 
The pattern conversion unit 706 converts the amplified 
signal into audio data in digital form or into digital data. 
[0037] 

[1-1-2-2. Configuration for Converting and Sending Data] 

The CD-ROM auto-changer 7 also comprises an ATAPI 
decoder 707 , a D-RAM 708 , a data converter 709, an S-RAM 710 
(external memory), a USB controller 711, a ROM 712, an 
address latch 713, an upstream connector 714, and a 
downstream connector 715. 
[0038] 

The ATAPI decoder 707 converts both audio data read 
from a CD and digital data read from a CD-ROM into output 
data in the same protocol form, i.e., in the ATAPI form. 
The D-RAM 708 provides a work area for use in the conversion 
made by the ATAPI decoder 707. 

[0039] 

The ATAPI decoder 707 and the USB controller 711 have 
different bus forms from each other in that, for example, 
they have data bus widths of 16 bits and 8 bits, 
respectively. The data converter 709 converts the form of 
data transferred between the ATAPI decoder 707 and the USB 
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controller 711. 
[0040] 

In particular, the data converter 709 converts the 
number of bits, which is a unit of output data transferred 
from the AT API decoder 707 to the USB controller 711, from 
16 bits to 8 bits corresponding to a difference in data bus 
width therebetween. Furthermore, the data converter 709 
controls DMA transfer for accumulating and taking out the 
output data converted by the AT API decoder 707 in and from 
the S-RAM 710 which serves as a buffer. 

[0041] 

The USB controller 711 converts both the output data 
converted from audio data and the output data converted from 
digital data into the same interface form, i.e., the USB 
form. The USB controller 711 also performs isochronous /bulk 
transfer of resulting output data to the main unit 1 via the 
USB. The upstream connector 714 is a connector for 
connection to a USB cable on the host side, and the 
downstream connector 715 is a connector for connection to a 
USB cable on the slave side. 

[0042] 

[1-1-2-3. Configuration of ROM and Latch] 

The ROM 712 stores a program for controlling the USB 
controller 711. The address latch 713 is a latch that 
enables part of the address BUS to be used also as data BUS, 
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when access is made to the ROM from the USB controller, 
[0043] 

The relationship among the USB controller 711, the ROM 
712 and the address latch 713 is shown in a conceptual block 
diagram of FIG. 3. More specifically, the USB controller 
711 addresses the ROM 712 with 16 bits, and has address 
output ports AO - A7 for outputting lower-order 8 bits of an 
address and address output ports A8 - A15 for outputting 
higher-order 8 bits of the address. The address output 
ports A8 - A15 serve also as data input ports DO - D7 for 
receiving 8-bit data sent back from the ROM 712. 

[0044] 

On the other hand, the ROM 712 has address input ports 
AO - A7 for receiving lower-order 8 bits of the address, 
address input ports A8 - A15 for receiving higher-order 8 
bits of the address, and data output ports DO - D7 for 
sending 8 -bit read data. 

[0045] 

The address output ports AO - A7 of the USB controller 
711 are directly connected to the address input ports AO - 
A7 of the ROM 712. The address output ports A8 - A15 
(serving also as the data input ports DO - D7 ) of the USB 
controller 711 are branched midway such that one branch is 
connected to the address input ports A8 - A15 of the ROM 712 
via the address latch 713 and the other branch is connected 
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to the data output ports DO - D7 of the ROM 712. 
[0046] 

Also, the USB controller 711 has a signal output port 
STB for outputting a strobe signal to control the address 
latch 713. When transmitting an address of data to be read 
to the ROM 712 , the USB controller 711 establishes a state 
shown in FIG. 3. When receiving data from the ROM 712, the 
USB controller 711 sends a strobe signal from the signal 
output port STB to the address latch 713, thereby 
establishing a state shown in FIG. 4. 
[0047] 

[1-1-3. Configuration of Data Converter] 

FIG. 5 shows a more detailed configuration of the data 
converter 709 shown in FIG. 2.. The data converter 709 
comprises, as shown in FIG. 5, an ATAPI bus width 
conversion unit 791, a bus interface controller 792, an 
address decoder 793, a DMA address counter 794, an address 
bus switch 795, and a data bus switch 796. 

[0048] 

The ATAPI bus width conversion unit 791 converts the 
bit width of parallel data transferred between the ATAPI 
decoder 707 and the USB controller 711 from 16 bits to 8 
bits. The DMA address counter 794 counts up the address of 
the S-RAM under processing in the DMA transfer. The address 
bus switch 7 95 and the data bus switch 796 are switches for 
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changing data flow in accordance with an operating mode of 
the data converter 709 depending on, e.g., whether the DMA 
transfer is performed or not . 
[0049] 

The address decoder 793 receives a designation 
instructing whether the DMA transfer is to be used or not, 
or whether the DMA transfer is performed to write data into 
the S-RAM 710 or read data from the S-RAM 710, and transfers 
the instruction to the BUS interface controller 792. In 
accordance with the designation, the bus interface 
controller 792 controls the DMA address counter 794, the 
address bus switch 795, and the data bus switch 796. 

[0050] 
[1-1-4. Main Unit] 

The main unit 1 has a slot 13S for receiving a compact 
flash card 13, and a detachable face plate unit 15 (see FIG. 
1). The compact flash card 13 is a storage medium employing 
a flash memory, and is capable of reading and writing data 
from and into the main unit 1 when received in the slot 13S. 
The compact flash card 13 is used for the purpose of 
exchanging data and programs between the computer of the 
main unit 1 and other external computers, as well as for the 
purpose of backing up various data set on the car audio 
system. 

[0051] 
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The detachable face plate unit 15 has a display section 
which visually presents various kinds of information to the 
user, and an operating section including keys to be operated 
by the user. The display section and the operating section 
are collectively referred to as an "operation display 
section" . The operation display section constitutes digital 
output means that outputs processed digital data. The face 
plate unit 15, which is referred to also as a DCP 
(Detachable Control Panel) may be a large-sized color LCD 
(Liquid Crystal Display), e.g., 256 dots in horizontal 
direction and 64 dots in vertical direction. 

[0052] 

The user can detach the face plate unit 15 and carry it 
with him when leaving the automobile. This produces an anti- 
theft effect. Namely, any person who wish to steal the car 
audio system will despair of stealing when he understands 
that the device without the display and operating section 
has no commercial value. It is advisable that a suitable 
case 15a for accommodating the detached face plate unit 15 
is prepared so as to prevent damaging of the unit 15 itself 
or other objects which may happen to be collided by the unit 
15 when the user carries the unit 15 with him. 

[0053] 

Although not shown in Fig. 1, an infrared communication 
unit is incorporated in the face plate unit 15. The infrared 
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communication unit permits exchange of data by way of an 
IrDA (infrared data association) between the face plate unit 
15 and a separate handheld PC 8. 
[0054] 

[1-1-5 Other devices and units] 

The GPS antenna 4 receives radio waves from GPS 
satellites. Signals caught by the GPS antenna 4 is supplied 
to a GPS unit in the main unit 1 via a GPS receiver unit 4a. 
The GPS unit, which is not shown FIG. 1, computes the 
position of the GPS unit on the globe, based on the radio 
waves. The computer stated before implements functions of 
car navigation system based on programs. The results of the 
computation are delivered to a car navigation system 
function . 

[0055] 

The security control unit 5 provides an anti- theft 
alarming system. The security control unit 5 has a sensor 
5a capable of sensing vibration and impact, thus detecting 
any illegal attempt such as theft or mischief. Upon 
detection of such an attempt, the security control unit 5 
produces an alarm by, for example, causing a siren 5b to go 
off. The telephone unit 6 controls the function of an 
automotive telephone, so as to enable conversation through a 
handset 6b and a telephone antenna 6a, via a wireless 
telephone circuit such as of mobile or cellular phone. 
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[0056] 

[1-2. Internal structure of the main unit] 

FIG. 6 is a block diagram showing the major components 
of the car audio system, in particular the practical 
arrangement in the main unit 1. It will be seen that the 
arrangement shown in FIG. 3 is divided by broken lines into 
four sections: namely, a CPU module 11 which is at the left- 
hand sidfe of the drawings, a support module 12 which is at 
the middle, external unit 30 at the right upper section and 
option unit 40 shown at the right lower section. The CPU 
module 11 and the support module 12 are incorporated in the 
main unit 1 . 

[0057] 

The term "external unit 30" collectively refers to 
external units that are connected to the main unit 1 . 
Likewise, the term "option unit 40" collectively refers to 
option units that are connectable to the main unit 1. In 
FIG. 6, the compact flash card 13 is shown at the bottom of 
the CPU module 11, while the face plate unit 15 is shown at 
an upper part of the external unit 30, for the sake of 
convenience of explanation. 

[0058] 

The CPU module 11 and the support module 12 in 
combination constitute the controlling computer that 
performs overall control of the whole car audio system. 



- 27 - 



More specifically, the CPU module 11 is constituted mainly 
by a CPU 111 and is adapted to conduct logical computations 
and processings, while the support module 12 controls the 
delivery and receipt of data to and from other units that 
constitute the car audio system. 
[0059] 

In the CPU module 11, a local BUS Bl (referred to also 
as a "first BUS"), formed around the CPU 111, serves as a 
major path for data transmission, whereas, in the support 
module 12, a major path of data is constituted by a PCI 
(Peripheral Component Interconnect) BUS B2 which 
interconnects the devices or units of the car audio system 
and which is referred to also as a "second BUS". 

[0060] 

[1-2-1. Configuration of CPU module] 

The local BUS Bl of the CPU module 11 is of the type 
which conforms with the type of the CPU 111. To this local 
BUS Bl are connected a DRAM 112, a flash ROM 113, a PCI BUS 
host controller 114, a CPU host ASIC 115, and a PCMCIA * ASIC 
116. The DRAM 112 provides a work area such as a variable 
area that is used by the CPU 111 when the latter controls 
the car audio system. 

[0061] 

The flash ROM 113 is a rewritable ROM which stores 
software in general sense, including an OS, BIOS and 
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application program. The OS stored in the flash ROM 113 has 
functions such as administration of resources available on 
the computer, control of input and output including the user 
interface, execution of predetermined programs, and so forth. 
For instance, the OS may be formed based on the general 
purpose OS known as Windows CE (Registered trademark of 
Microsoft) • 
[0062] 

The PCI BUS host controller 114 interconnects the local 
BUS Bl and the PCI BUS B2 , and performs conversion of data 
exchanged between these two types of BUSes . 

[0063] 

To explain in more detail about the CPU host ASIC 115, 
the term "ASIC" is an abbreviation of "Application Specific 
Integrated Circuit". More specifically, ASIC is a circuit 
such as an IC or an LSI designed for a specific use, in 
contrast to general-purpose ICs such as a ROM, RAM or CPU. 
Thus, the CPU host ASIC 1.115 is an interface ASIC that 
provides an interface between the local BUS Bl and the BUS 
host controller 114. The CPU host ASIC 115 serves as an 
interface between the local BUS Bl and the PCI BUS host 
controller 114. The CPU host ASIC 115 therefore serves as an 
entrance or exit for the data to be exchanged between the 
PCI BUS B2 and the CPU module 11. More specifically, the 
CPU host ASIC 115 works in lieu of the CPU 111 so as to 



- 29 - 



conduct input and output of data to and from the CPU module 

II and, in addition, selects data to be delivered to the CPU 

III from among various kinds of data received from the PCI 
BUS B2. 

[0064] 

The CPU host ASIC 115 delivers the selected data to the 
CPU 111 via the local BUS Bl . Other data than those selected 
are the data which need not be processed by the CPU 111, 
i.e., data that needs to be responded by predetermined 
reactions. When such other data is received, the CPU host 
ASIC responds to this data by giving the predetermined 
reaction. 

[0065] 

The PCMCIA * ASIC 116 provides an interface adapted for 
the data delivered to and from the compact flash card 13 
which is a kind of so-called PC card that meets the 
standards of PCMCIA (Personal Computer Memory Card 
International Association). Thus, the PCMCIA • ASIC 116 
controls writing and reading of data to and from the compact 
flash card 13. 
[0066] 

[1-2-2 Configuration of support module] 

The PCI BUS B2 of the support module 12 is used for 
exchanging data between the CPU module 11 and various 
devices constituting the car audio system. Thus, the PCI 
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BUS B2 serves as transmission means that transmits audio 
data and digital data from the devices of the system, both 
the digital data and the audio data that is transmitted in 
the form of digital signals. To the PCI BUS B2 are connected 
the external units 30 which collectively refers to a 
plurality of units or devices and the option unit 40 which 
also collectively refers to a plurality of units or devices. 
[0067] 

More specifically, the external units 30 are separate 
from the main unit shown in FIG. 1. In this embodiment, the 
external units 30 includes the face plate unit 15 that is 
detachable from the main unit 1, the tuner 21 and the 
amplifier 22 that are included by the tuner amplifier unit 2, 
and the microphone 3. The face plate unit 15 is equipped 
with the infrared communication unit 127. 
[0068] 

The option units 40 include devices or units that can 
be selected by the user. In this embodiment, the GPS unit 16 
and the CD-ROM auto-changer 7 are the option components. 
The CD-ROM unit 14, that is incorporated in the main unit 1, 
also is connected to the PCI BUS B2. This CD-ROM unit 14 is 
a player which reads audio data or digital data from a CD or 
a CD-ROM. The CD-ROM auto -changer 7 and the CD-ROM unit 14 
are compatible in that they are capable of reading music 
data from the music CD and reading data from a CD-ROM. 
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[0069] 

Exchange of data between the PCI BUS B2 and the devices 
or units connected thereto is performed in the support 
module 12, by using a support ASIC 121, a CODEC circuit 122, 
a DSP unit 123, a buffer memory 124, a parallel/PCI driver 
125, and the serial/PCI driver 126. 

[0070] 

The support ASIC 121 is a circuit that determines the 
destination of the data exchanged between the support module 
12 and the units or devices connected thereto. Thus, the 
support ASIC 121 performs a traffic control of the data 
between the support module 12 and the devices or units. As 
to the CODEC circuit 122, the term "CODEC" is an 
abbreviation of "Coder/Decoder", i.e., coding and decoding 
of data. For instance, the CODEC circuit 122 performs D/A 
conversion for converting data in the form of digital 
signals into analog signals and A/D conversion for 
converting analog signals into digital data. 
[0071] 

Thus, the CODEC circuit 122 serves as the A/D 
conversion means that converts analog signals derived from 
the units or devices into audio data having the form of 
digital signals, and serves also as D/A conversion means 
that converts the digitally processed audio data into analog 
signals. This CODEC circuit 122, together with the 
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amplifier 22 for activating the speaker with the analog 
signals, form the audio output means that outputs the 
processed audio data in the form of analog signals. 
[0072] 

As to the DSP unit 123, the term "DSP" is an 
abbreviation of Digital Sound Processor, i.e., a circuit 
which exclusively processes digital sound signals. Upon 
receipt of audio digital data such as music data, the DSP 
unit 123 processes the audio digital data in such a manner 
that the produced sound conforms with the conditions set in 
the audio system, such as the balance between left and right 
sounds, volume, fader, surround and equalizer. 
[0073] 

The cycle time of reading and writing data through the 
PCI BUS B2 is different from that of the acoustic instrument 
such as the CD-ROM unit. The buffer memory 124 accommodates 
this difference by storing data and outputting the data bit 
by bit. The buffer memory 124 is constituted by, for 
example, an SRAM. 
[0074] 

The parallel/PCI driver 125 serves to transform the 
parallel audio data or parallel digital data sent from the 
CD-ROM unit 14 into data that conforms with the PCI BUS B2. 
The serial/PCI driver 126 serves as data form conversion 
means that converts serial audio data and serial digital 
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data transmitted from the CD-ROM auto -changer in the form 
conforming with the USB into data of the form that conforms 
with the PCI BUS B2 . 
[0075] 

The face plate unit 15 including the infrared 
communication unit 127 is connected to the support ASIC 121 
via a high-speed serial communication circuit. The GPS unit 
16 also is connected to the support ASIC 121 via a 
communication circuit such as an asynchronous serial 
communication circuit, e.g., an UART (Universal Asynchronous 
Receiver-Transmitter). The CD-ROM unit 14 is connected to 
the parallel/PCI driver 125, through a parallel 
communication circuit such as an AT API (At Attachment Packet 
Interface). Although not shown, an ASIC that undertakes 
exchange of data by means of infrared rays is provided in 
the infrared communication unit 127. 
[0076] 

The CPU module 11, together with the CODEC circuit 122, 
DSP unit 123 and the buffer memory 124 that are components 
of the support module 12, forms the processing means that 
processes both digital data and audio data in the form of 
digital signals. 

[0077] 
[2. Operation] 

The operation of the embodiment having the described 
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configuration is as follows. 
[2-1. Overall operation] 
[2-1-1. Input of data] 

Among various types of data received from the units or 
devices, digital data are directly delivered to the support 
ASIC 121 of the support module 12. For instance, data 
identifying the key touched by the user is derived from the 
face plate unit 15. Digital data such as longitude and 
latitude, computed based on the radio waves from GPS 
satellites, are derived from the GPS unit 16. The infrared 
communication unit 127 of the face plate unit 15 delivers 
digital data transferred from the handheld personal computer 
8 by way of infrared rays. 

[0078] 

The CD-ROM unit 14 and the CD-ROM auto -changer 7 read 
data from a music CD and from a CD-ROM. The audio data read 
from the music CD or the digital data read from the CD-ROM 
is delivered to the PCI BUS B2 after being converted into a 
form conforming with the PCI BUS 2 by means of the 
parallel/PCI driver 125 or the serial/PCI driver 126. The 
data thus converted is sent to the support ASIC 121 through 
the PCI BUS B2. 

[0079] 

Although not shown in FIG. 6, digital data indicating 
occurrence of an extraordinary event is sent from the 
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security control unit 5 shown in FIG. 1. Likewise, character 
data in the form of digital signals, indicating receipt of a 
telephone call and the telephone number of the caller, is 
transmitted from the telephone unit 6 shown in FIG. 1. 
During the telephone conversation, audio data, i.e., voice 
data, representing the talk of the caller is delivered to 
the ASIC 121. 
[0080] 

The security control unit 5 and the telephone unit 6 
are connected in a daisy- chain fashion by way of the USB, 
i.e., the serial BUS B3. The information sent from the 
security control unit 5 and the information sent from the 
telephone unit 6 are delivered to the main unit 1 via the 
cable B3, and are sent through the PCI BUS B2, after being 
converted into a form that conforms with the data form of 
the PCI BUS 2 by the serial/PCI driver 126, as in the cases 
of the audio data and the digital data delivered by the CD- 
ROM auto-changer 7. 
[0081] 

Among various types of data received from the units or 
devices constituting the car audio system, data in the form 
of analog signals is delivered to the CODEC circuit 122 so 
as to undergo an A/D conversion. The data thus converted 
into digital data is then delivered to the support ASIC 121. 
For instance, the analog signals representing the user's 
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voice is picked up and delivered in the form of analog 
signals by the microphone 3. Similarly, radio broadcast 
signals received as a result of tuning performed by the 
tuner 21 is sent therefrom in the form of analog signals. 
[0082] 

[2-1-2. Processing in CD-ROM Auto-changer] 

The operation of the CD-ROM auto-changer 7 for 
transmitting audio data read from a musical CD and digital 
data read from a CD-ROM to the main unit 1 via the serial 
bus B3, i.e., the USB, will be described below. 
[0083] 

When utilizing data in any of musical CDs and CD-ROMs 
set in the CD-ROM auto-changer 7, the main unit 1 first 
transmits a command packet in the AT API form to the CD-ROM 
auto-changer 7 via the USB (serial bus B3). The command 
packet designates from which disk and from which part of the 
disk the data is to be read. 

[0084] 

The command packet reaching the upstream connector 714 
of the CD-ROM auto-changer 7 is transferred to the mechanism 
control unit 701 via the USB controller 711, the data 
converter 709 and the AT API decoder 707. Upon receiving the 
command packet, the mechanism control unit 701 interprets 
the contents of the command packet and controls the motor 
driver 702 to operate the changer/reading device 704, etc.. 
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thereby enabling reading of data from the designated disk. 
[0085] 

For example, if a disk designated by the command packet 
has been already set in a disk playback unit for reading 
data from the disk, reading of the data is started at once. 
If not, reading of the data is started after the designated 
disk is loaded in the disk playback unit from a disk 
magazine or a disk holder. 
[0086] 

When the data is read from the disk, the RF amplifier 
705 amplifies an output signal from an optical pickup, and 
the pattern conversion unit 706 converts a pattern of the 
amplified signal into digital data or audio data as 
information in digital form . 

[ [0087] 

The information in digital form thus converted from the 
output signal is converted by the ATAPI decoder 707 into 
output data in the ATAPI form, regardless of whether it is 
digital data or audio data. The data converter 709 
accumulates the thus -converted output data in the S-RAM 710 
serving as a buffer, and takes out the accumulated data at 
the timing of isochronous transfer in the USB, followed by 
transferring the taken-out data to the USB controller 711. 
Such a process of accumulating and taking out data is 
performed through a control of the DMA transfer by the data 
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converter 709. 
[0088] 

Thus r the USB controller 711 receives the output data 
in the AT API form and supplies the received output data to 
the main unit 1 via the upstream connector 714 by 
isochronous transfer. The isochronous transfer ensures that 
a certain amount of data determined by software is 
transferred in a certain period of time, e.g., 1 ms. Thus 
the isochronous transfer is employed in data transfer 
wherein a certain amount of data must be transferred in a 
certain period of time. 

[0089] 

For example, audio data read from a musical CD is 
divided into 75 frames per second, and the amount of data 
for each frame is 2352 bytes. Because of 1 second / 75 
frames = about 13.3 ms /frame, 2352 bytes are transferred at 
a time for each period of time of 13 ms to 14 ms in transfer 
of audio data. This means that a transfer capacity of 177 
bytes per 1 ms is required. On the other hand, the maximum 
transfer capacity of the USB is 1024 bytes per 1 ms. 
Therefore, supposing that data is transferred from several 
units at the data rate of 177 bytes per 1 ms, up to five 
kinds of audio data can be transferred simultaneously in 
parallel without interruption of music. 

[0090] 
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[2-1-3. Operation of Data Converter] 

A description will now be made of an example in which 
the data converter 709 converts the data form and changes a 
path of data flow between the AT API decoder 707 and the USB 
controller 711. The data converter 709 shown in FIG. 5 has 
three kinds of operating modes described below. When the 
USB controller 711 designates one of the operating modes, 
the address decoder 793 transmits the designated mode to the 
bus interface controller 792 which controls and switches 
over the operating condition of the DMA address counter 794, 
the address bus switch 795, and the data bus switch 796, 
thereby realizing the operation in the designated operating 
mode . 

[0091] 

FIG. 7 shows a state of the data converter 709 in which 
data is interactively transferred between the USB controller 
711 and the AT API decoder 707 without using the S-RAM 710. 
In this state, the data bus switch 796 connects a data bus 
of the USB controller 711 to the AT API bus width conversion 
unit 791, and the address bus switch 795 disconnects a CPU 
address bus from the DMA address counter 794. 

[0092] 

Next, FIG. 8 shows a state of the data converter 709 in 
which data is written from the ATAPI decoder 707 into the S- 
RAM 710 through DMA transfer. In this state, the data bus 
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switch 796 connects, to the ATAPI bus width conversion unit 
791, an external data bus which is used for reading and 
writing data from and in the S-RAM 710, and the address bus 
switch 795 connects, to the DMA address counter 794, an 
external address bus which is used for reading and writing 
data from and in the S-RAM 710. 
[0093] 

Further, FIG. 9 shows a state of the data converter 709 
in which the USB controller 711 reads data from the S-RAM 
710 through DMA transfer. In this state, the data bus 
switch 796 connects, to the data bus of the USB controller 
711, the external data bus which is used for reading and 
writing data from and in the S-RAM 710, and the address bus 
switch 795 connects, to the DMA address counter 794, the 
external address bus which is used for reading and writing 
data from and in the S-RAM 710. 

[0094] 

The USB controller 711 operates in the selected one of 
the above operating modes so that it receives, by employing 
the DMA transfer or the S-RAM 71, the output data in the 
ATAPI form supplied from the address decoder 793 and sends 
the same to the USB. 

[0095] 

[2-1-4. Operation of Address Latch] 

The USB controller 711 realizes the above-described 
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operation by successively reading, interpreting and 
executing a program stored in the ROM 712. When reading the 
program data from the ROM 712, the USB controller 711 
employs the address latch 713 in a manner described below. 
[0096] 

More specifically, as shown in FIG. 3, the address 
output ports AO - A7 of the USB controller 711 are directly 
connected to the address input ports AO - A7 of the ROM 712. 
Therefore, when the USB controller 711 sends an address of 
data to be read to the ROM 712, lower-order 8 bits of the 
address are sent from the address output ports AO - A7 
thereof to the address input ports AO - A7 of the ROM 712. 

[0097] 

Also, when the USB controller 711 sends the address of 
the data to be read to the ROM 712, it does not output a 
strobe signal from the signal output port STB. When the USB 
controller 711 outputs higher-order 8 bits of the address 
from the address output ports A8 - A15 thereof, the address 
latch 713 transmits the higher-order 8 bits of the address 
to the address input ports A8 - A15 of the ROM 712 as 
indicated by a solid line in FIG. 3. 

[0098] 

After sending the address to the ROM 712 as described 
above, the USB controller 711 outputs a strobe signal from 
the signal output port STB. As a result, the address latch 
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713 holds the higher-order 8 bits of the address which have 
been so far outputted from the address output ports A8 - A15 
of the USB controller 711, and continues outputting the 
higher-order 8 bits to the address input ports A8 - A15 of 
the ROM 712. It is therefore no longer required for the 
output ports A8 - A15 of the USB controller 711 to output 
the higher-order 8 bits. Then, the USB controller 711 
switches over an internal circuit so that outputting of the 
higher-order 8 bits from the address output ports A8 - A15 
is ceased and the address output ports A8 - A15 serve as the 
data input ports DO - D7 . 
[0099] 

In such a state, data read from the ROM 712 is sent 
from the data output ports DO - D7 of the ROM 712 to the 
data input ports DO - D7 of the USB controller 711. 

[0100] 

[2-1-5. Destination of Inputted Data] 

As described above, data is read from a CD in the CD- 
ROM auto-changer 7, and the read data is transmitted to the 
support ASIC 121 of the main unit 1. The support ASIC 121 
serves to make traffic control of information gathered from 
respective units; namely, it determines what information 
from which unit is to be sent to which unit. Roughly 
speaking, the support ASIC 121 sends sound data to the 
amplifier 22 via the CODEC circuit 122 after processing it 



- 43 - 



in the DSP unit 123, and sends data other than sounds to the 
CPU module 11. However, sound data inputted from the 
microphone 3 is sent to the CPU module 11 for voice 
recognition . 
[0101] 

The sound data sent to the amplifier 22 includes, for 
example, the contents of the radio broadcasting tuned by the 
tuner 21, the contents of recording read from a music CD in 
the CD-ROM unit 14 or the CD-ROM auto-changer 7, and voices 
of a speaker of a remote station sent over the telephone 
unit 6 . 

[0102] 

Meanwhile, the data other than sounds include, for 
example, data indicating which control key has been pressed 
in the face plate unit 15, data in the form of a file, etc., 
sent from the infrared communication unit 127, digital data 
sent from the GPS unit 16 and representing the latitude and 
longitude, the contents of a map and the contents of 
information in each local area read from a CD-ROM in the CD- 
ROM unit 14 or the CD-ROM auto-changer 7, data sent from the 
security control unit 5 and indicating the occurrence of an 
abnormality, and data sent from the telephone unit 6 and 
indicating arrival of a call, the telephone number of a 
calling party, etc. 

[0103] 
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[2-1-6. Information processing performed by CPU module] 

Upon receipt of digital data from the support ASIC 121, 
the PCI BUS controller 114 of the CPU module 11 converts the 
received data into a form that conforms with the data form 
of the local BUS Bl, and delivers the converted data to the 
CPU host ASIC 115. The CPU host ASIC 115 conducts input and 
output of data in place of the CPU 111- More specifically, 
the CPU host ASIC 115 determines whether the received data 
is to be delivered to the CPU 111 or not, based on the form 
of the data and other factor. 
[0104] 

Thus, when the received data is such one that 
essentially requires a fixed response without requiring any 
processing, such a fixed response is sent by the CPU host 
ASIC 115 back to the support module 12 via the PCI BUS host 
controller 114. Other kinds of data are directed to the CPU 
111. 

[0105] 

The CPU 111 processes the data in accordance with the 
codes of the OS and the programs stored in the flash ROM 113, 
using the DRAM 112 as a storage area such as work area 
necessary for the processing. For instance, the CPU 111 
upon receipt of data representing user's voice input through 
the microphone 3 compares the received voice data with 
parameters and voice waveforms of various instructional 
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words that have been stored beforehand. The CPU 111 then 
determines, based on the result of matching of parameters 
and waveforms, the instructional word actually pronounced by 
the user, and performs operations in accordance with the 
thus determined instructional word. 
[0106] 

Writing and reading of data to and from the compact 
flash card 13 is conducted in the CPU module 11 in 
compliance with a request given by the CPU 111. More 
specifically, such writing and reading is commanded by the 
PCMCIA • ASIC 116 which in turn is under the control of the 
CPU host ASIC 115. 

[0107] 

The results of the information processings performed by 
the CPU 111 are sent to the support module 12 via the PCI 
BUS B2, after being converted into a form that conforms with 
the data form of the PCI BUS B2 by means of the PCI BUS host 
controller 114. Examples of the data that are sent to the 
support module 12 as the results of the information 
processings are instructions concerning operations of 
various portions of the support module 12 or the units or 
devices constituting the information system. The support 
module 12 conducts processings such as input and output of 
data, in accordance with the data received as the results of 
the information processings. 
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[0108] 

[2-1-7 Processings such as input/output processing performed 
in support module] 

When instructions requesting reading of data from a CD 
or tuning of the radio are received from the CPU module 11, 
the CD-ROM unit 14, the CD-ROM auto-changer 7 or the tuner 
21 performs operations in accordance with the instructions. 
When instructions are received from the CPU module 11 
requesting change-over of the source of the sound which is 
output from the speaker, the support ASIC 121 performs a 
switching operation so that the audio data supplied to the 
CODEC circuit 122 is switched from audio data derived from 
one sound source unit to audio data derived from another 
sound source unit . 
[0109] 

The amplifier 22 exclusively deals with analog signals. 
When audio data that has been digitized is to be delivered 
to the amplifier 22, such audio data in the form of digital 
signals is converted into analog signals through a D/A 
conversion performed by the CODEC circuit 122, and the 
analog data thus obtained is then delivered to the amplifier 
22. 

[0110] 

The support ASIC 121, upon receipt of data which is to 
be displayed for visual recognition by the user and which is 
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derived from the CPU module 11 or other unit or device, 
delivers the display data to the face plate unit 15 via the 
high-speed serial communication circuit. The face plate 
unit 15 then forms visual information based on the received 
display data and displays the information on its display 
section for visual recognition by the user. 
[0111] 

A description will now be given of the ways of use of 
the car audio system of this embodiment . 
[0112] 

[2-2. Display of operations and information] 

The user can operate the car audio system of this 
embodiment either by pressing keys arranged on the face 
plate unit 15 or by pronouncing predetermined words 
corresponding to respective kinds of services or functions. 
For instance, the user can enjoy services available from a 
CD, either by pressing an operation key for switching the 
information source to the CD or by uttering a word "Si-Di" 
(CD) or "Efu-Emu" (FM) such that the voice can be caught by 
the microphone 3 . 
[0113] 

When a key is pressed by the user, data concerning the 
key operated by the user is transferred from the support 
ASIC 121 to the CPU module 11, so that the CPU 111 forms new 
display data which is sent to support ASIC 121. Accordingly, 
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the display section of the face plate unit 15 is switched to 
display an image such as that for enabling radio operation 
or CD player operation based on the display data 
[0114] 

In contrast, the voice instructions given by the user 
such as "Si-Di-" is picked up by the microphone 3 which 
forms audio data in the form of analog signals. This analog 
audio data is converted by the CODEC circuit 122 into audio 
data of digital form. The digital audio data thus obtained 
is sent from the support ASIC 121 to the CPU 111 via the PCI 
BUS controller and the CPU host ASIC 115. Based on the 
audio data of digital form, the CPU 111 recognizes the word 
uttered by the user and, based on the result of the 
recognition, performs the same operation as that performed 
in response to pressing of the key. 

[0115] 

The arrangement may be such that the display section of 
the face plate unit 15 is constructed as a touch panel, and 
a graphical user interface for the computer is presented by 
icons displayed on the touch panel, corresponding to 
functions available when the user interface is used. Thus, 
a function is activated when a user's finger touches at an 
icon corresponding to the function and displayed on the 
touch panel. It is possible to combine the above-described 
graphical user interface with the voice recognition function 
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described before. For instance, the arrangement may be such 
that, when the user utters a word "Tsu-gi" (Next), the 
display screen is switched to the next one, whereas, when a 
word "Mo-Do-Ru" (RETURN) is uttered, the display screen is 
switched back to the screen that immediately precedes the 
screen now on display. 
[0116] 

[2-3 Listening to radio] 

As stated above, the user can select the FM broadcast 
service by uttering the word "Efu-Emu" (FM). When this 
voice input is recognized by the CPU 111, the support ASIC 
121 switches the tuner 21 to a mode for selecting FM waves, 
in response to an order given by the CPU 111. The support 
ASIC 121 also performs switching of the source of the data 
to be delivered to the amplifier 22, such that voice data 
from the tuner 21 is supplied to the amplifier 22. The 
arrangement may be such that the tuner 21 receives the wave 
of the frequency to which the receiver was tuned when the FM 
broadcast service was selected last time. It is also 
possible to implement an automatic sweeping function such 
that frequencies to which the receiver is tuned are 
sequentially chased by a stepwise change of tuning 
frequencies in response to a word M Si-I-Ku Appu" (SEEK UP) 
pronounced by the user. 
[0117] 
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When the car audio system has been set to enable the 
user to listen to the radio, the received broadcast data is 
sent in the form of analog signals from the tuner 21. These 
analog signals are input to the CODEC circuit 122 so as to 
be changed into audio data of digital form. The digital 
audio data thus obtained is then delivered to the support 
ASIC 121. The support ASIC 121 delivers the digital audio 
data to the DSP unit 123 which processes the digital audio 
data in accordance with conditions such as the balance, 
volume and so forth that have been set on the system. The 
DSP unit 123 then sends the processed digital audio data 
back to the support ASIC 121. 
[0118] 

The support ASIC 121 sends the digital audio data back 
to the CODEC circuit 122 that converts the digital audio 
data again into analog signals. The analog audio data thus 
obtained is sent to the amplifier 22, whereby audio output 
is produced by the speaker. 

[0119] 
[2-4. Playback of CD] 

The user wishing to listen to music reproduced from a 
music CD sets the desired music CD on the CD-ROM unit 14 or 
the CD-ROM auto-changer 7, and inputs playback instructions 
by, for example, uttering a word "Su-Ta-A-To" (START) or by 
giving instructions to skip to the next music. For instance. 
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for the purpose of playing back a music CD in the CD-ROM 
unit 14, the CD-ROM unit 14 operates in accordance with 
instructions given by the support ASIC 121, whereby audio 
data in digital form is produced and delivered by the CD-ROM 
unit 14. 

[0120] 

This audio data is converted by the parallel/PCI driver 
125 into a form that conforms with the data form of the PCI 
BUS B2, and the thus converted digital audio data is sent to 
the support ASIC 121 via the PCI BUS B2 . Upon receipt of 
the audio data, the support ASIC 121 delivers the data to 
the DSP unit 123 so that the audio data is processed by the 
DSP unit 123. The audio data after the processing is sent 
from the DSP unit 123 back to the support ASIC 121 which in 
turn delivers the processed digital audio data to the CODEC 
circuit 122 via an I/O port. The CODEC circuit 122 converts 
the digital audio data into analog signals which are then 
delivered to the amplifier 22. 
[0121] 

If the playback of the music CD is performed by the CD- 
ROM auto-changer 7, the AT API audio data in the form of 
serial signal sent from the USB, i.e. the cable B3, is 
converted by the serial/PCI driver 126 into data of a form 
that conforms with the data form of the PCI BUS B2 . 
Thereafter, operations are performed in the same way as 
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those in the playback performed by the CD-ROM unit 14. 
[0122] 

Playback devices such as the CD-ROM unit 14 and the CD- 
ROM auto -changer 7 produce and send comparatively large 
volumes of data in comparatively long cycle times, while the 
CODEC circuit 122 and the DSP unit 123 process data bit by 
bit with much shorter processing cycle time. Consequently, a 
difference in cycle time exists between the playback devices 
such as the CD-ROM unit 14 and the CD-ROM auto-changer 7 and 
the data processing means such as the CODEC circuit 122 and 
the DSP unit 123. In addition, since the playback devices 
and the data processing means operate based on different 
clock signals, there is a risk that an error is incurred due 
to difference in the processing speed or rate. Therefore, 
the support ASIC 121 operates such that a batch of data sent 
from the CD-ROM unit 14 or the CD-ROM auto -changer 7 is 
stored in the buffer memory 124, and data is picked up bit 
by bit from the batch of data and delivered to the DSP unit 
123 in the order of time, i.e., such that the oldest data is 
processed first followed by processing of the data which is 
next to the oldest. It is thus possible to accommodate this 
difference in cycle time, in order that the audio data is 
smoothly reproduced. 
[0123] 

[2-5. Use of CD-ROM and car navigation system] 
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When the user wishes to use a function of the car 
navigation system, the user sets in the CD-ROM auto-changer 
or in the CD-ROM unit 14 a CD-ROM which stores car 
navigation data including application software, map data and 
so on. The user then starts the car navigation function. 
The car navigation function may be implemented by a program 
to be executed by the computer. In such a case, the program 
is stored in the flash ROM of the CPU module 11, and is 
executed by the CPU 111 as required. 
[0124] 

When the car navigation system is used to read data 
recorded in the CD-ROM such as map data and other data 
concerning various kinds of regional information, the data 
is read by the CD-ROM auto-changer or by the CD-ROM unit 14, 
and the thus read digital data is delivered to the CPU 111 
via the parallel/CPI driver 125, PCI BUS host controller 114, 
and the CPU host ASIC 115. Upon receipt of the data such as 
the map data, the CPU 111 develops a bit map image on the 
DRAM 112 based on the received data, in order that the map 
is displayed on the face plate unit 15. The bit map image 
is then transmitted to the support module 12. 
[0125] 

When the car navigation system is used, radio waves 
from GPS satellites are caught by the GPS antenna 4 shown in 
FIG. 1, and the GPS unit 16 shown in FIG. 6 computes the 
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position in terms of longitude and latitude based on the 
received waves. The position data obtained through this 
computation is sent to the CPU 111. Based on the position 
data including the longitude and latitude, the CPU 111 
performs computation to locate the instant position of the 
automobile on which the car navigation system is mounted, by 
showing the position on a displayed map. Thus, car 
navigating information is displayed without requiring any 
instruction given by the user, such that the map is 
displayed to indicate the instant position of the automobile 
as a starting position, or the map is displayed centered at 
the instant position, as well as graphical instructions such 
as indication of a corner at which the automobile should 
turn to the left or right. 
[0126] 

The car navigating data may be stored in a compact 
flash card (or DRAM 112) or in the flash ROM 113. 
[0127] 

The voice recognition function described before can 
also be employed in the car navigation. For instance, when 
the car navigation system is of the type which gives a guide 
such as turning left or right at each crossing or corner, 
the user can scroll or switch forward or backward the 
display screen by giving voice instructions such as "Ne-Ku- 
Su-To" (next) or "Ri-Ta-A-n n (RETURN), when the user wishes 
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to see the next guiding information or immediately preceding 
guiding information. 
[0128] 

Such guiding information may be given in the form of 
synthesized voice message via the amplifier 22. Such a 
voice guiding function relieves the driver from the burden 
of glancing the display again and again in order to confirm 
the point at which the automobile should turn next time. 

[0129] 

[2-6. Use of telephone] 

The user on the automobile can communicate with a 
distant person through the telephone unit 6 . In such a 
communication, the merits of both the computer and the car 
audio system are utilized as follows. For instance, the user 
registers, in the DRAM 112 or in the compact flash card 13, 
names and telephone numbers of the acquaintances, by using 
the program on the computer. 

[0130] 

Although not shown in Fig. 6, when a telephone call is 
received while the whole car audio system is operative, 
digital data indicating receipt of the call and digital data 
indicating the telephone number of the caller are delivered 
by the telephone unit 6 to the support ASIC 121 via the 
serial BUS B3 and the serial/PCI driver 126. These digital 
data are sent to the CPU 111 of the CPU module 11. The CPU 
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111 retrieves the registered telephone numbers to find 
whether or not the telephone number of the caller exists in 
the list of the registered telephone numbers. 
[0131] 

If the caller's telephone number is found in the list, 
the CPU 111 sends data indicating the name of the person 
corresponding to the telephone number thus found in the list 
back to the support module 12. The name of the caller is 
then displayed on the face plate unit 15 or announced by a 
voice message stating "PHONE CALL FROM MR. XXX", so that the 
user can be informed of the name of the person who is 
calling . 

[0132] 

The user is thus informed of the receipt of the call 
and the name of the caller by the visual or voice message or 
by a specific calling signal or tone. The user then vocally 
gives instructions to connect the caller to the user, so 
that the telephone is hung on, whereby the caller f s voice is 
output from the speaker. At the same time, the user's voice 
is picked up through the microphone 3 and is digitized by 
the CODEC circuit 122 into digital audio data which is sent 
to the telephone unit 6 via the support ASIC 121, serial/PCI 
driver 126 and the cable BUS B3, whereby a so-called hand- 
free conversation is conducted without requiring the user to 
use his hand. 
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[0133] 

The arrangement may be such that, when the operation 
for connecting the user to the call is not detected, a 
message -keeping function prepared in the telephone unit 6 or 
the CPU module 11 automatically responds to the telephone 
call after a predetermined number of calling signal sounds 
are produced. 
[0134] 

In order to enable a phone call from the user, the 
arrangement may be such that the names of registered persons 
arid corresponding telephone numbers are successively 
displayed on the display screen. When the name and the 
phone number of a specific person are displayed, the user 
touches an icon representing the telephone calling function. 
As a result, the displayed phone number in the form of 
digital data is transmitted from the CPU module 11 to the 
telephone unit 6, so that the telephone unit 6 automatically 
rings up the designated person at the displayed phone number. 
If the designated person is on the phone, telephone 
conversation can be started right away. 

[0135] 

The arrangement also may be such that the user 
pronounces the name of a person registered in the directory 
so that the CPU module recognizes the pronounced name to 
cause the telephone unit to automatically ring up the person. 
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It is also possible to arrange such that the phone number to 
be called is determined by the user pronouncing the phone 
number digit-by-digit or uttering a word n Ri-Dai-A-Ru n 
(redial). 

[0136] 

[2-7 Use of security control unit] 

The security control unit 5 may stand alone or may be 
operatively associated with the telephone unit 6 mentioned 
above. For instance, referring to FIG. 1, the user when 
leaving the automobile sets the security control unit 5 
operative and carries the transmitter 5c with him. Impacts 
or vibrations produced by any unlawful attempt by 
unauthorized person, such as touching at a door knob, 
picking a key hole, forcing a door or trunk lid open, or 
moving the automobile, is sensed by the sensor 5a. The 
security control unit 5, upon receipt of a signal from the 
sensor 5a, operates to allow an alarming means such as a 
siren to go off loudly, whereby occurrence of unlawful event 
is informed to the surroundings . 
[0137] 

The user when returning to the automobile operates the 
transmitter 5c, so that a predetermined secret code is 
transmitted to the security control unit 5 to dismiss the 
security function. The siren therefore does not goes off 
even if the user uses the key or drive the automobile. 
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[0138] 

The security control system 5 can function more 
effectively when combined with the telephone unit 6. For 
instance, the security control unit 5 may not only activate 
the siren but also produces an interrupt signal to start up 
the car audio system inclusive of the CPU module 11 and the 
support module 12, when any abnormal state is sensed by the 
sensor 5a. Such start up of the car audio system is enabled 
by an electronic circuit connected between the power supply 
of the car audio system and the start switch of the same. 
The electronic circuit monitors the arrival f the interrupt 
signal and, when the interrupt signal is detected, turns on 
the power supply and the start switch thereby starting up 
the car audio system. 
[0139] 

Upon receipt of the data indicative of occurrence of an 
extraordinary event sent from the security control unit 5, 
the CPU 111 started in the manner described gives informing 
instructions to the telephone unit 6 so as to cause it to 
inform the occurrence of the extraordinary event. The 
destination of the telephone call may be police, mobile 
telephone carried by the user, a security company, or the 
like. When the telephone unit is hung on at the opposite 
station, synthetic voice message or a recorded voice message 
is automatically sent thereto to inform occurrence of 
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extraordinary event. The person informed of occurrence of 
such an event can hasten to the site. 
[0140] 

[2-8. Use of utility programs] 

The computer may be loaded with various utility 
functions such as an address book function, calendar 
function, schedule managing function, voice recording, 
timepiece function, calculator function, game function and 
so forth, implemented by the OS or application programs, as 
in the case of ordinary handheld personal computers. The 
user while on board can conduct various kinds of work by 
making effective use of these functions. Application 
programs implementing such functions may be removed, 
replaced with another program or a new application program 
may be added, so that the user can set up information 
processing environment that best suits to the user. 
[0141] 

[2-9. Use of compact flash card] 

Exchange of information is possible between the car 
audio system of this embodiment and other information device 
such as a handheld personal computer or another car audio 
system, by making an efficient use of the compact flash card 
13. 

[0142] 

For instance, a new application program or a new OS can 
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be read from the compact flash card 13 and written in the 
flash ROM 113. This facilitates addition of new functions 
and updating of the OS. In particular, the use of the 
general -purpose OS permits ordinary software developers to 
easily form function modules based on the application 
programs and the OS. Compact flash card 13 storing such a 
function module becomes available correspondingly easily, so 
that the users can use the car audio systems more 
conveniently in the same sense as ordinary personal 
computers . 
[0143] 

Personal data such as address book prepared by using an 
ordinary personal computer or handheld computer may be 
transferred to the car audio system by way of the compact 
flash card 13. The user therefore can continue the work 
while on the automobile by using the car audio system. 
Likewise, data formed by using the car audio system can be 
transferred to other computers such as an ordinary personal 
computers or handheld computers , by making use of the 
compact flash card 13. 

[0144] 

The data formed on the car audio system by using 
aforesaid functions may be backup-copied on the compact 
flash card 13. When data on the car audio system has been 
extinguished accidentally due to, for example, a mal- 
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function of the system, the backup data is read from the 
compact flash card 13 and written in the main unit 1, so as 
to enable execution of processing of information. 
[0145] 

Favorite conditions of operation of the car audio 
system set up by the user may be back-up copied in the 
compact flash card 13. The conditions of operation of the 
car audio system may have been changed by another person, 
e.g., a family member, who used the automobile. In such a 
case, the user can restore the favorite operating conditions 
of the car audio system simply by inserting the compact 
flash card into the main unit 1 to enable the main unit to 
read the contents of the compact flash card 13. Thus, the 
user can use the car audio systems under conditions that bet 
suit the user. 

[0146] 

[2-4. Communication with separate handheld personal 
computer] 

In this embodiment, exchange of data between the car 
audio system and a separate handheld computer 8 can easily 
be performed by means of the infrared communication unit 127, 
without requiring troublesome work such as the insertion and 
withdrawal of the compact flash card 13 or connection by 
means of a connector cable. Thus, the use of the car audio 
system is expanded to enable various kinds of work to be 
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conducted, such as updating of the OS or the application 
programs by using files stored in the handheld personal 
computer 8, and transfer of personal data formed on the car 
audio system directly to the handheld personal computer 8, 
and so forth. It is also possible to store backup of such 
personal data in a comparatively large storage area 
available on the handheld personal computer 8, or to 
transfer conditions set on one car audio system to the car 
audio system on another automobile via a handheld personal 
computer 8 . 
[0147] 

[ 3 . Advantages ] 

In accordance with the embodiment described above, the 
data read from a recording medium, regardless of whether the 
read data is audio data or digital data, is converted by the 
AT API decoder 707 into the same protocol format, i.e., the 
AT API format. Therefore, the whole or a part of processing 
of the audio data and the digital data can be implemented by 
the same procedure and configuration. 

[0148] 

Since the described embodiment includes the CD-ROM 
auto-changer 7 of the so-called compatible type capable of 
reading audio data from a musical CD and digital data from a 
CD-ROM, the CD-ROM auto-changer 7 can be used to perform 
both playback of music and processing of digital information 
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required in car navigation, etc, 
[01491 

Furthermore, with the described embodiment, the disk 
playback apparatus produces output data in the AT API format. 
Both the audio data read from a music CD and the digital 
data read from a CD-ROM can therefore be easily processed 
with the same IDE interface through communication using a 
command packet similarly to a SCSI. 

[0150] 

With the described embodiment, the output data 
converted from the audio data and the output data converted 
from the digital data are both outputted by the USB 
controller 711, in the same interface format adapted for the 
USB. Accordingly, both these two types of output data can 
be transmitted through the same serial BUS B3, i.e., the 
same USB cable. 

[0151] 

With the described embodiment, since a plurality of 
units including the CD-ROM auto -changer 7 are connected one 
after another through a daisy chain line, an car audio 
system having simpler wiring can be easily constructed. 
Particularly, since a universal serial bus (USB) is employed 
as the daisy chain line in the described embodiment, a 
number of units of different kinds can be easily connected. 
[0152] 
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With the described embodiment, the audio data is sent 
by isochronous transfer, i.e., by data transfer ensuring 
that a certain amount of data is transferred in a certain 
period of time, and the digital data is sent by, e.g., bulk 
transfer including data error correction and data 
retransmission which ensure high-quality data transfer. 
With the data transfer using the USB, a plurality of units 
connected to the daisy chain line can transfer data 
simultaneously in parallel in accordance with an instruction 
from a host controller. 
[0153] 

With the described embodiment, the data converter 709 
serving as control means changes the bit width of data 
transferred, and controls the DMA transfer. It is therefore 
possible to attain greater versatility of unit combinations 
and smooth transfer of data. 

[0154] 

With the described embodiment, since data read from a 
disk is transferred at a high speed by the operation of the 
data converter 709 using DMA (direct memory access), even 
audio data read from a medium having a large amount of data 
and high sound quality, such as a musical CD, can also be 
easily processed. 

[0155] 

The described embodiment enables conversion of the 
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number of bits which is a unit of the output data 
transferred from the AT API decoder 707 to the USB controller 
711. Therefore, a decoder and a controller employing 
different numbers of bits as data units to be processed, 
e.g., the AT API decoder employing 16 bits and the USB 
controller employing 8 bits, can be used in a combined 
manner . 

[0156] 

With the described embodiment, by the operation of the 
address latch, a part of the address BUS used for accessing 
the ROM from the controller can serve also as the data BUS. 

[0157] 

Moreover, with the described embodiment, the computer 
for controlling the car audio system includes a general- 
purpose OS which enables the computer to fully exert its 
ability by controlling resources such as a CPU and a memory. 
This provides a standardized and easy-to-use user interface 
without depending on programs, and enables functions to be 
easily added and changed by adding or changing programs in 
the predetermined format. As a result, the audio data and 
the digital data read from the disk playback apparatus can 
be effectively processed with ease. 
[0158] 

Additionally, with the described embodiment, any data 
is transferred in digital form via the USB and then 
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processed, regardless of the data type, i.e., whether audio 
data or digital data is to be processed. Therefore, the 
system is less likely to be affected by environmental 
changes and noise, and audio characteristics are stabilized. 

[0159] 
[4. Other Embodiments] 

The present invention is not limited to the described 
embodiment described above, but includes other embodiments 
described below by way of example. While the CD-ROM auto- 
changer 7 is incorporated in the car audio system in the 
described embodiment, the disk playback apparatus or method 
of the present invention can also be carried out 
independently and such apparatus or method alone of course 
falls within the scope of the present invention. 

[0160] 

Further, the disk playback apparatus of the present 
invention can be employed not only in the car audio system, 
but also in a stationary information system. In such a case, 
an advantage of enabling the entire configuration to be 
simplified can be obtained likewise. A recording medium may 
be an MD instead of a CD. The described formats and 
standards, such as AT API , USB and PCI bus, are employed by 
way of illustration only, and they are replaceable with any 
other suitable formats and standards which can be employed 
in a similar way. 
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[0161] 

If a bus having the same bit width as that of a decoder 
is employed in sending audio data or digital data from a 
disk playback apparatus, e.g., the CD-ROM auto-changer 7, to 
a processing unit, e.g., the main unit 1, it is not required 
for control means, e.g., the data converter 709, to have a 
function of converting the number of bits. Also, the 
address latch may be omitted if a part of the address BUS is 
not required to serve also as the data BUS when the 
controller accesses the ROM. 
[0162] 
[Advantages ] 

According to the described embodiment, as described 
above, since audio data read from a disk is outputted in the 
same format as other digital data, the output data can be 
transferred and processed with a simpler procedure and 
configuration. 

[Brief Description of the Drawings] 
[FIG. 1] 

FIG. 1 is a block diagram showing an overall 
configuration of an embodiment of the present invention. 
[FIG. 2] 

FIG. 2 is a block diagram showing the function of a CD- 
ROM auto -changer incorporated in the embodiment. 
[FIG. 3] 
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FIG. 3 is an illustration of the concept of an address 
latch function employed in the embodiment, in a state in 
which a strobe signal has not been produced. 

[FIG. 4] 

FIG. 4 is an illustration of the concept of the address 
latch function employed in the embodiment, in a state in 
which a strobe signal has been produced. 

[FIG. 5] 

FIG. 5 is a block diagram showing a practical 
configuration of a data converter used in the embodiment . 
[FIG. 6] 

FIG. 6 is a block diagram showing the internal 
structure of the main unit incorporated in the embodiment. 
[FIG. 7] 

FIG. 7. is an illustration of an operation of the data 
converter used in the described embodiment , showing 
particularly the manner in which a USB controller makes 
access to the AT API decoder in an interactive manner 

[FIG. 8] 

FIG. 9 is an illustration of an operation of the data 
converter used in the embodiment, showing particularly the 
manner in which the AT API decoder writes data in an S-RAM 
through DMA data transmission. 

[FIG. 9] 

FIG. 9 is an illustration of an operation of the data 



- 70 - 



converter, showing particularly the manner in which data is 
read by the USB controller from the S-RAM through DMA 
transmission* 

[Reference Numerals] 



1 


. main unit 


11 . . 


. CPU module 


Ill . . 


. CPU 


112 . . 


. DRAM 


113 . . 


. flash ROM 


114 . . 


. . PCI BUS host controller 


115 . . 


. . CPU host ASIC 


116 . . 


. • PCMCIA ASIC 


12 


. . support module 


121 . , 


. . support ASIC 


122 . . 


. . CODEC circuit 


123 . 


. . DSP unit 


124 . 


. . buffer memory 


125 . 


. . parallel/PCI driver 


126 . 


. . serial/PCI driver 


127 . 


. . infrared communication unit 


13 . 


. . compact flash card 


13S . 


. . socket 


14 . 


. . CD-ROM unit 


15 . 


. . face plate unit 


15a . 


. . case 
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16 . . . GPS unit 

2 ... tuner amplifier unit 
2a ... antenna 

21 ... tuner 

3 ... microphone 

4 ... GPS antenna 
4a ... receiver 

5 ... security control unit 
5a ... sensor 

5b ... siren 

5c ... transmitter 

6 ... telephone unit 
6a ... antenna 

6b ... handset 

7 ... CD-ROM auto -changer 

701 ... mechanism control unit 

702 ... motor driver 

703 ... servo driver 

704 ... changer /reading mechanism 

705 ... RF amplifier 

706 . . . pattern conversion unit 

707 ... AT API decoder 

708 . . . data converter 

708 . . . D-RAM 

709 . . . data converter 
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791 . - 


. ATAPI BUS width conversion unit 


792 . . 


. . BUS interface controller 


793 . . 


. . address decoder 


794 . . 


, . DMA address counter 


795 . . 


. . address BUS switch 


796 . . 


. . data BUS switch 


710 . . 


. . S-RAM (external memory) 


711 . . 


. . USB controller 


712 . 


.. ROM 


713 . 


. . address latch 


714 . 


. . upstream connector 


715 . 


. . downstream connector 


8 


. . handheld personal computer 


9 


. . auxiliary battery 


30 . 


. . external unit 


40 . 


. . option unit 
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[Name of Document] Abstract 
[Abstract ] 

[Problem] To make it possible to output, in the same 
form of data, audio data read from a disk and digital data 
other than the audio data. 

[Solving means] Information in a digital form read from a 
disk is converted into AT API output data by an AT API decoder 
707, regardless of whether the read information is digital 
data or audio data. A data converter 709 accumulates, by 
using a DMA, the converted output data in an S-RAM 710 that 
serves as a buffer. The accumulated data is read in phase 
with an isochronous transfer on a USB, and is delivered to a 
USB controller 711. The USB controller 711 sends the 
received AT API output data by outputting the same via an 
upstream connector 714. 
[Selected Figure] FIG. 3 
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